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Lengthening a Steel Tanker... 


a substantial increase in the 
eargo-carrying capacity of the steel 
tanker Ellen Bushey, one of the first 
all-welded vessels engaged in coastwise 
service. Constructed late in 1930 at the 
shipyards of Ira 8. Bushey & Sons, pio- 
neers in welded-vessel construction, of 
Brooklyn, N. Y., this tanker recently 
returned to the Bushey yards, at the 
foot of Court Street, for eutting and 
lengthening operations by which 30 ft. 
was added to the length, and the ecarry- 
ing capacity was increased by 50,000 
gallons. 

The Ellen Bushey, which employs the 
lock-notch plate welding system, de- 
scribed in THE WELDING ENGINEER of 
January, 1931, was originally 115 ft. 
long and 24 ft. wide, with 11-ft. depth 
amidships. Propulsion is by a 240-hp. 
diesel engine, single serew. The original 
cargo capacity was 125,000 gallons. 

Placed in drydock on specially pre- 
pared ways, the vessel was cut in the 
way of the after bulkhead of No. 3 port 
and starboard eargo tanks, using oxyace- 


ELDING and eutting opera- 
\\ tions combined to make possible 





Forward Section After Cutting in Two. 


‘tylene cutting torches. Following the 


eutting operation, the forward section 
of the vessel was drawn apart from the 
fixed-position after section containing 
the crew’s quarters and propelling ma- 
chinery. 

The sliding cradle on the ways, upon 
which the forward section rested, was 
kept in line by parallel guides attached 
to the hull and the cradle, so that upon 
being separated to the required distance 
of 30 ft., both sections of the parted 
hull were in perfect alignment. 


Longitudinal Bars and Web 
Frames Are Welded 


Then the longitudinal framing was 
erected in place, this consisting of 
5x¥%-in. flat bars, horizontally laid, 
spaced 24-in. apart, notched down %4-in. 
on the inside edge for receiving the web 
frames consisting of %4-in. plate, 16-in. 
deep, notched in 414-in. at each crossing 
of the longitudinal bars. All longitu- 
dinal bars and web frames, at each 
juncture, were welded top and bottom 
and on each side. 

The new hull and deck plating was 


jogged and lapped over the existing ends 
of the separated hull sections and welded 
thereto at the inner and outer edges of 
the laps. The web frames were welded 
each side and all around in way of the 
hull plating. 


Welding of Hull and 
Deck Plating 


The longitudinal seams of the butted 
hull and deck plating were arranged so 
that they would eoineide at the center 
line of the longitudinal frame bar, and 
welding was performed at three points— 
the butt seam of the plates and the top 
and bottom of the junction of the longi- 
tudinal frame bars. All other bars were 
welded alternately 6-in. at the top and 
6-in. on the bottom. The horizontal bulk- 
head stiffeners consisting of 5x%-in. flat 
bars on 24-in. centers, were reeved 
through slots in the center-line bulkhead 
in one continuous length, from side to 
side of the hull plates. At the crossing 
of the transverse and longitudinal bulk- 
heads, they were split to half. the depth 
of each plate, then locked and welded 
on both sides of the split portion to the 


Completed Tanker, Ready for Launching. 


(A view of the after section cut away from the forward section, is shown on the front cover.) 
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integral part of the plates. The added 
cargo tanks will be known as =" port 
and starboard. 

The entire operation was completed in 
22 working days. Had the work been 
performed by the angle-frame and riv- 
eted-construction method, many difficul- 
ties in fabrication would have been 
faced; completion would have required 
a mueh greater length of time with con- 
sequent inereased labor costs, and ap- 
proximately 30% more material, bolts 
and rivets, would have been required. 

Four other steel tankers will undergo 
similar lengthening at the Bushey ship- 
yards, to increase their cargo-carrying 
capacity, according to present plans, in- 
eluding the Ira S. Bushey, all-welded 
steel tanker built at Bushey’s in 1930, 
and understood to be the world’s first 
all-welded vessel engaged in coastwise 
service. 





Large Welding Contracts 
in Eastern States 


Several important welding jobs in the 
East are under way by the Pittsburgh- 
Des Moines Steel Co., Pittsburgh, Pa., 
and a number will soon be started by the 
same company. 

One of the largest contracts secured 
by the company calls for the erection at 
Annapolis, Md., of three radio towers 
for the Navy Department. Ineluded in 
the contract is the repairing of six other 
towers, which are of the same size as the 
new ones. The towers will be 600 ft. 
high and 150 ft. across the base. They 
will be triangular in shape, and will be 
covered by welded steel plates. The 
towers will contain 1,000 tons of steel, 
and the amount of the contract is more 
than $250,000. 

The Pittsburgh-Des Moines Company 
will begin work late in June on a 1,700,- 
000-gallon all-welded reservoir, for the 
city of Brockport, N. Y. The tank will 
be cylindrical in shape, and will be 144 
ft. in diameter. Ten welders will work 
on the job and, according to R. J. Lee, 
superintendent of erection for the com- 
pany, the work will continue for about 
six weeks. 

Erection of an all-welded building for 
the Westinghouse Electric & Manufac- 
turing Co., at Sharon, Pa., will start 
about July 1. The building will be 100 
ft. wide and 420 ft. long, and 375 tons 
of steel will be required. 

The first all-welded water tank with 
ellipsoidal top and bottom will be erected 
by the company for the Board of Water 
Commissioners, at Washington, D. C. 
The tank will be of half-million-gallon 
capacity, erected on a welded steel strue- 
ture 78 ft. high, and will be of 50-ft. 
diameter. Work will start about July 15. 

Another job will be the erection of an 
all-welded hot-blast stove for the Na- 
tional Tube Co., MeKeesport, Pa. The 
stove will be identical to those recently 
completed for the Carnegie-Illinois Steel 
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Co., at Rankin, Pa., which were the first 
all-welded hot-blast stoves ever built. 

At Mamaroneck, N. Y., the company 
recently completed building a water tank 
for the West Chester Water Works. The 
job was not as large as some of the 
others the company has had, the tank 
being only 43 ft. in diameter and 88 ft. 
3 in. high, but is interesting because it 
was artistically treated. The contract 
ealled for the erection of eight monel 
metal pillars, to run vertically up the 
entire length of the shell, and for a 
highly ornamental baleony, running 
around the tank. In addition, there was 
much ornamental cornice work on the 
job, half the cost of the completed job 
being for these ornamental features. 





Trailers Employ Auto 
Construction Methods 


Welding methods used on auto: 
bodies are now employed in the 
struction of automobile trailers b 


Hayes Body Corp., Grand Rapids, } 


according to R. H. Mulch, genera! 
ager of the company’s Trailer Diy 
Hayes manufactures a line of al! 
automobile trailers with chassis, f 
roof and body of box section a: 
channel steel members. Standard 
motive “X” and “A” members are 
in the underbody. 


Both are and resistance weldin; 


used. Ineluded is a special type of 


Hayes for 


welder developed by 


Main Chassis-Forming Jig. 


(Here the X-member and wheel housings are welded to the underbody. 


welders are used in this operation.) 


Main Assembly Jig, Showi 


“Push Welders” in Action. 


(“Push welders” allow the outer shell to be welded even after the upright frame is built 


Gun welders an 
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Sub-Assembly Chassis Jig. 


(Here is formed the Hayes X-member and the metal whee! housings. 


The X-member (borrowed 


from the automobile industry) strengthens the trailer and prevents chassis buckling and side sway.) 


Austin automobile bodies in 1930. This 
device, known in the Hayes plants as a 
push welder, overcomes the limitations 
of the narrow throated gun welder and 
allows for “spotting” longitudinal ex- 
terior panels even after the main upright 
frame has been formed. A _ separate 
contact bar ean be placed anywhere on 
the unit. 

Are welding also is used on the under- 
body. 
sections of the trailer are 
formed on separate framing jigs and as- 
sembled in a main framing jig. The 
outer steel shell is welded on at this 
main jig. 

Weights of the Hayes trailers compare 
very favorably with those of wooden 
structures of equal body length. Bean- 
tifully grained African mahogany and 
natural-fir interiors are held in place by 
metal tabs stamped in the steel frame- 
work, 


Various 


All Hayes models embody the very 
latest in modern living comfort inelud- 
ing eleetrie lights, cooking and heating 
stoves, beds for two or four, and a com- 
plete water system. An enclosed lava- 
tory is available in the higher-priced 
models, 


Huge Welded Machine for 
Breaking Up Atoms 


Actual eonstruetion work has begun 
on the huge, all-welded atom-smashing 
machine, first mentioned in The Welding 
of April, 1937, as being 
Planned by the seientists in the research 
department of the Westinghouse Elee- 
tre & Manufacturing Co., East Pitts- 
burgh, Pa. 

The pear-shaped tank, 30 ft. in di- 
ameter and 47 ft. high, comprises the 
Worl’s largest unit for conducting ex- 
periments in the field of nuclear physics. 





Engineer 


Inside the tank will be an electrostatic 
direet-current generator and other re- 
quired parts, including a 40-ft. vacuum 
tube, through which particles are shot 
in the bombarding of various types of 
targets. The structure, including a two- 
story building, is 65 ft. high, or about 
as tall as a 6-story building. 

By means of the new machine, West- 
inghouse engineers expect to solve some 
of the mysteries surrounding the struc- 
ture of matter, and are preparing to 
bombard targets of different materials 
with sub-microseopie particles shot from 
the machine at 30 million to 100 million 





Artist’s Drawing of Welded 
Atom-Smashing Machine. 


miles per hour. These particles will leap 
from the end of the vacuum tube through 
thin windows of metal and strike the 
targets with velocity great enough to 
penetrate the hard eenters, or nuclei, of 
the atoms, thus producing new sub- 
stances. 

The entire machine, ineluding the 
framework and plates, as well as the in- 
terior equipment, is being welded. 


New Officers Elected by 
A. W. S. Sections 


The following sections of the Amer- 
ican Welding Society have elected new 
officers : 

Milwaukee Section: Chairman, K. L. 
Hansen; vice-chairman, H. F. Falk; 
secretary-treasurer, J. J. Chyle; direc- 
tors for two years, F. O. Volz, J. 
Shodron and S. H. Smith; director for 
one year, G. F. Meyer. 

Chieago Section: Chairman, Tom 
Jones; vice-chairman, H. E. Gannett; 
secretary-treasurer, F. L. Spangler; 
directors for three years, F. H. Car- 
penter, I. J. Eales, Robert Malcom, 
Albert Reichman; director for one year, 
C. J. MeGregor. 

Youngstown Section: Chairman, 
Charles Watson; vice-chairman, Fred P. 
McBerty; secretary, C. A. Wills; treas- 
urer, John Moriarity. 


New A. W.S. Pamphlet on 
Welding Symbols 


“Welding Symbols and Instructions 
for Their Use” is the title of a pamphlet 
recently issued by the American Weld- 
ing Society, 33 West 39th St., New 
York, N. Y., which supersedes the So- 
ciety’s former bulletin published on this 
subject in 1929 and revised in 1935. The 
new symbols have been recommended to 
the American Standards Association for 
adoption as American Standards. They 
are designed for both fusion welds and 
resistance welds, and represent a radical 
departure from previous symbols in use. 
They show graphically the type of weld 
required, and allow a_ tremendous 
amount of information to be indicated 
in a very limited space. 


Inspects 16 Miles of 
Butt-Welded Rails 


Locomotive pilots refer to the 16 miles 
of welded rails of the Delaware & Hud- 
son Railroad near Schenectady, N. Y., 
as the “velvet” track because of the com- 
fort which the welded rails add to the 
train ride. This stretch of track was 
recently inspected by representatives of 
several railroads. The Delaware & Hud- 
son hopes to inerease the length of 
welded trackage to nearly 40 miles by 
the end of the summer, and eventually 
to have the entire 1,272 miles of the 
road’s main-line track continuously 
welded, it is reported. 
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Ettect of Heat on 


Iron and 


Sree! ... 





Some basic facts for the beginner in Welding Engineering 








From a paper read at the University of Kansas 


ing Conference, at Lawrence, Kan., Mar. 18-19, 


Weld- as By E. D. SODERSTROM 


1937. 





more than one physical state: the 

solid, the liquid, and the vapor. In 
the ordinary processes of fabrication we 
deal with it in the liquid and solid states, 
although in are welding there is some 
vaporized metal in the are. 

Pure iron is not an industrial com- 
modity; there is always carbon present, 
leading to the formation of iron ear- 
bide. This compound, iron carbide, pro- 
duces such distinctive properties that 
the amount of carbon present always 
serves as a means of classification. This 
being the case, it becomes important to 
the person who works with iron to find 
out and know how iron and iron ear- 
bide behave so that he ean control the 
final physical characteristics. 

The true characteristics of metals can 
be learned only by considering them as 
solutions. It should be recalled that 
solutions may be either gaseous, liquid, 
or solid. Thus, the alloy—iron and iron 


[== like most matter, may exist in 


carbide—as a material considered from 
the solution point of view, may at differ- 
ent temperature levels exist in one of 
the following conditions: 

1. Vapor solution (gaseous), as in 
the are stream, when doing electric-are 
welding. 

2. Liquid solution, as in making ecast- 
ings and in fusion welding. 

3. Solid solution, as in forging and 
heat-treating operations. 

4. Mechanical mixture or aggregate 
(the condition of ‘steel as used). 

The physical properties are largely 
dependent upon what oceurred during 
the solution conditions. This leads di- 
rectly to the study of heat effects and 
the critical heat zones. 

The first and most important fact 
about iron is that it is allotropic. What 
is allotropy? Dr. Albert Sauveur in 
“The Metallography and Heat Treat- 
ment of Iron and Steel” says: “Allo- 
tropy certainly implies marked and sud- 
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Associate Professor Engineering Shopwork, 
Oklahoma Agricultural and Mechanical Colles; 


den reversible changes taking place in 
some of the properties of a substane 
at certain critical temperatures, exelud 
ing formation or dissociation of chemical 
compounds and changes of state, al 
though the latter might be considered 
as major instances of allotropy.” 


Critical Temperatures Mark 
Change Points in Properties 


Iron, for this reason, undergoes 
marked changes in properties at certair 
critical heat ranges. Three distinct allo 
tropic phases are recognized, while a 
fourth is subject to controversial dis 
cussion. The names are Alpha, Beta, 
Gamma and Delta. The Beta phase i 
the one not accepted as a true allotropi 
phase by some metallurgists. These allo 
tropic phases, leading to the existence 
of eritical temperatures where definite 
changes in properties occur, make it po 
sible to produce thermal equilibrium 
diagrams (Fig. 1) and ecritical-rang 


Fig. 1 (Left). Thermal Equilibrium Diagram 
for Iron. 


Fig. 2 (Below). Heat-Treating Diagram for 


Iron. 
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treating charts (Fig. 2) for use in 
ifying, working and heat-treating 
iron and its alloys. 

The different phases in iron as a re- 
sult of allotropy are due to a rearrange- 
ment of the atoms in the lattice struc- 


heat 
elas 


ture. The particular arrangement in 
eacli phase has been determined by the 
use of x-ray diffraction pictures (see 
Fig. 3). The Alpha, Beta and Delta 


phases all have the same arrangement 
—a cube with an atom at each corner 
and one atom in the center of the eube. 
The Gamma phase is distinct in that 
there is an atom at each corner and one 
in the center of each face. The atoms 
are also closer together. so that the same 
mass will occupy less space. Thus there 
are really only two distinct phases. 


Crystal Structure Changes as 
Iron Passes Into Gamma Phase 


Consideration of the Gamma phase 
leads to the following three most impor- 
tant facts in iron metallurgy: First, a 
structure forms as iron 
passes from the Alpha through the 
Beta, into the Gamma form. Second, 
(famma iron reacts chemically with nas- 
cent earkon to form iron carbide 
(Fe,C). Third, Gamma iron is a solvent 
for iron carbide and iron oxide. 

It is the change in erystal structure 
in iron, as given in the first statement 
above, that makes grain refinement pos- 
sible. In general, the finer the -grain, 
the greater the resistance to shock and 
stress. Consequently grain refinement is 
one aim in all welding, forging and heat- 
treating operations. 

The significant fact in the 
statement given above is that the re- 
action mentioned makes possible the 
carburizing process for making tool stee! 
from iron. 


new erystal 


second 


The faet, made in the third statement, 
that Gamma iron is a solvent for iron 
carbide and iron oxide leads to two re- 
sults: 


Hardening Made Possible by 
Presence of Iron Carbide 
First: Uniform distribution of iron 
carbide is obtained by diffusion through 
the mass, forming a reasonably homo- 
geneous solid solution ealled austenite. 
Quenching steel from the austenite con- 
dition with subsequent tempering makes 
possible the production of the common 
steel tools in every-day use; this is the 
basis for all hardening and tempering 
jobs. 
Second: Dissolved iron oxide leads to 
reaction that removes the 
the iron carbide. When 
hardening such steel tools as taps, drills, 
dies, formed milling eutters, ete., this 
decarburizing action must be guarded 
against by heating in “salts” or muffles 
mm the absence of oxygen, because any 
oxidizing would result in some de- 
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carbon from 
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carburizing as well as sealing away of 
outer leading to 
hardening. 

All three 
taken into account in fusion welding 
with the oxyacetylene toreh and the 
electric are. During fusion welding, we 
not only deal with the material in the 
solid-solution condition, but also as a 
liquid solution. The same reactions occur 
in the liquid material much more rapidly, 
and compare with the reactions in the 
open-hearth furnace at the steel mill. 
The welder really takes a small furnace 
to the material, while at the steel mill 
the material is put in a big furnace. 
During one stage in the steel-making 
process, iron oxide in the form of ore 
is added to the molten east iron to 
“boil” out the carbon. In a similar man- 
ner, decarburizing takes place when 
using a torch with an oxidizing flame or 
when are welding with bare electrodes. 


surfaces, imperfect 


facts cited above must be 


Demonstrations With Oxidizing 


and Carburizing Flames 
The carburizing and deearburizing re- 
actions are easily verified with the oxy- 
acetylene torch. Select a piece of 
S.A.E. 1015 stock. Melt into one end 
of it with the flame, carrying a “cur- 
tain” of excess acetylene. Let the inner 
cone of the flame play on the steel, and 
note the cloudy appearance. Next, ad- 
just the torch so there is a strong excess 
of oxygen, and melt into the other end 
of the same test piece. Note the sparks 
and the frothy slag. By means of the 
spark test, using a dry emery wheel, 
it will be noted that the carbon content 
has been increased on the end where 
the excess acetylene was used and de- 
creased on the end where an oxidizing 
flame was The spark test is a 
quick way of determining the approxi- 
mate carbon content in steel by the ap- 
pearance of the spark. Familiarity with 
this test is easily attained by trying steel 
of known quality on the dry emery and 
comparing the sparks from the various 


used. 


grades. This experiment also emphasizes 
the importance of having the regulators 
in perfect working order so that a uni- 
form rate of gas supply may be had 
in order to maintain a neutral torch 
flame. 

Suppose that iron was not allotropie, 
but was like copper. Copper, which is 
not allotropie, does not combine with 
carbon to form hard earbides. If the 
same were true of iron, we would have 
no steel as we know it today, and with- 
out steel we eould not recover most of 
the natural resourees of the world and 
the stone age would be the prevailing 
social order. Copper is one of our oldest 
industrial metals, owing to its being 
found to some extent in the metallic 
state in nature, while steel can only be 
made after a very complicated metallur- 
gical process, starting with iron ore, 
usually an iron oxide. 

Bronze, a ecopper-base alloy, has been 
in use for centuries and, in some of its 
forms, for tools in a limited way, and 
people still talk of the “lost art of 
hardening copper.” Copper-base alloys 
have always been hardened and still are 
hardened by the “precipitation aging” 
treatment and by cold-working. The 
best modern example of this is the cop- 
per-beryllium alloy. Beryllium bronze, 
while superior to that of the Bronze 
Age, is far behind steel. The final out- 
standing and significant fact is that iron 
is allotropie, and for this reason is the 
world’s most useful metal. 

How shall this knowledge be imparted 
to those who need it in their daily work? 
One of the best statements in edhnec- 
tion with the teaching of scientifie facts 
is made in Dr. Woodward’s book, “The 
Manual Training School,” D. C. Heath 
and Co., under the heading, “Teaching 
Physies.” Quoting: “Studying physies 
without handling and using apparatus 
is like eating a meal of cook books. It 
doesn’t nourish. It sounds well, but there 
is no real knowledge in it. Concepts 
which for the most part ought to be 
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Fig. 4. Dilation Curve. 

(This grarh was obtained with a /x2l-in. steel rod (S. A. E. 1090) 
with the apparatus shown at the bottom of this page. Current used, 200 
amperes. The vertical distances on this original curve were 20 actual, 
reduced to 9X actual in reproduction. The Ac point (about 1340° F.) 
is the critical temperature on heating. The Ar point (about 1270° F.) 
is the critical temperature on cooling. The proper quenching heat for 
this steel is just after the contraction period is completed and the steel 
is in the fine-grained condition, before cooling to Ar. Austenite has a 
closer-packed atomic arrangement than pearlite. The steel consequently 
cools and contracts while absorbing the heat of solution. On cooling, it 
reverts to the original form again; and as the energy of solution passes 
out, heating and expansion occur. Owing to this volume change, it is 
necessary to heat steel very slowly in preparation for hardening opera- 
tions, otherwise some areas may be contracting while others are expand- 
ing, resulting in strain zones that cause cracks when quenching to full 
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Fig. 5. Dilation Period of Graph Shown in Fig. 4. 


(The physical characteristics indicated may be attained by cont 
the rate of cooling as indicated by curves A, B, C and D. Steel in any 
one of these stages will, if preheated, continue to transform. Since 
easier to control the reheating than the rate of cooling, the usual method 
of attaining a particular physical characteristic is to quench the steel ; 


hardness. 


primitive, first hand, are only second 
hand, or third hand, or mere specula- 
tion. Until one gets a certain amount 
of mental stock on hand in the shape 
of exact, experimental knowledge of cer- 
tain things, properties, forces, processes, 
and relationships (which are very im- 
perfectly expressed by certain more or 
less technical terms) he cannot appreci- 
ate properly the verbal 
others.” 


aceounts of 


Simple Apparatus for Illustrating 
“Allotropy” of Steel 


The general fact of allotropy may be 
demonstrated with an are welder and a 
piece of tool-steel rod, 3/16 in. in diam- 
eter and about 20 in. long. By sending 
about 200 amperes through the rod and 
having it set up in a shaded place, the 
absorption of heat and the contraction 
of the steel as it heats up through the 
eritical range becomes visible. After 
cutting off the current, the rod cools 
down for a period of time, then a re- 
glow shows up and at the same time 
the rod expands. The only explanation 
for this heat and volume change is allo- 
tropy. By hooking up one end of the 
rod into a pointer device carrying a pen- 
cil, a graph can be obtained showing the 
amount of contraction and expansion as 
the steel goes into and out of the criti- 


Fi r 
f Ve tl SAL (090 Steel rod 


Steels containing more carbon than 0.40% must be preheated 
in preparation for are welding for the same reason.) 


eal-heat solid-solution stage. Fig. 4 is 
a drawing of an actual graph, and Fig. 
5 shows the “dilation period” of the 
graph in detail. The Di-la-graph used 
in making this graph is shown in Fig. 6. 

With this much visual evidence estab- 
lished, it becomes necessary to go into 
a more detailed description of the Ther- 
mal Equilibrium Diagram. This can 
best be done by considering only the 
lower left-hand portion, usually called 
the Heat-Treating Diagram (Fig. 2), 
which is used in determining the critical 
temperatures for heat-treatments. This 
diagram includes only steel in its solid- 
solution and mechanical-mixture con- 
ditions, and is a graphic representation 
of the effect of carbon content and tem- 
perature. 

The critical heat, or the temperature 
at which any given grade of steel passes 
from the mechanical-mixture condition 
into the solid-solution condition may be 
determined by locating the steel along 
the abseissa (horizontal scale), then go- 
ing in a vertical direction until the zone 
line marked Ac, is crossed, then going 
toward the right and reading the tem- 
perature on the vertical seale. 

The name austenite is used to denote 
the solid-solution condition. It is a 
solid solution of Gamma iron and iron 
carbide. It will be noted that the zone 
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Fig. 6. The Di-La-Graph. 
(This device is used to show the con- 
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traction as steel heats through the Ac 
zone, and the dilation as cooling occurs 
through the Ar zone.) 
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point 1 and cool it rapidly enough to produce a condition a little 
than desired, then “temper” or “draw” it until the right stage is rea 


line marked Ac, drops with inereasi: 
carbon content until it meets the A 
line at the eutectoid point. This | 
plained by the fact that to the le! 
this point there is so much excess iro 
called ferrite, that it takes a gr 
heat content to complete the solut 
To the right of the eutectoid point, the 
is so much excess iron-carbide, « 
cementite, that the solution is not 
plete until it is heated to a point a 
the line Ac-em. 


Properties Affected by Rate of 
Cooling and Carbon Content 


Whenever steel is heated to the 
solution (austenitic) condition, 
erystals are formed that 
grains of larger and larger size as |o1 
as the steel is kept in that conditio 
As the steel cools off, each grain brea! 
down into a mechanical mixture on « 
ing below the critical heat. The char 
acter of this mixture will depend on 
the rate of cooling and (2) the amou 
of earbon in the steel. 

As an example, we will select a 
of §.A.E. 1015 grade at a tempera 
of 1650° F. A grain of this steel w 
contain an excess of ferrite. Whe: 
cools slowly to below the Ar, line, 
excess ferrite “settles out” at the | 
boundaries so that by the time the te 
perature is below the Ar, line the gra 
becomes a mechanical mixture of fern 
and pearlite. (In order to distingu 
between heating and cooling, the 
of critical heat are marked Ae for 
ing and Ar for cooling.) 

The name pearlite is used to d 
eutectoid austenite that has 
slowly that the iron carbide and the 
have segregated into an aggregal: 
87 parts ferrite and 13 parts iron a! 
bide Fe,C, or cementite). The materia 
is then a mixture composed of ¢g! 
with pearlite centers bedded in a 
rite matrix. 

On the other hand, if we select a 
of S.A.E. 10120 grade, it will also 
solid solution at 1650° F., but on 
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ing -clow the Ar-em line there will be 
‘ron carbide in excess of that necessary 
to form pearlite, so this steel after cool- 
ing |» below the Ar, line will be a mix- 
ture composed of grains with pearlite 
centers bedded in a cementetic matrix. 
we seleet a steel of S.A.E. 1089 
grade, there will be just enough iron 
carbide to form pearlite so this grade 
of steel, if given a full anneal, would 
have grains composed of 100% pearlite. 
Under the microseope, this pearlite is 
shown to be made up of alternate layers 
of ferrite and iron carbide. (See illus- 
trations 1, 2 and 3 in Fig. 1.) 

When the eooling rate is speeded up 
from the solid-solution condition, there 
is insufficient time for the earbide to 
precipitate and agglomerate into pearl- 
ite, so the steel will be in a transition 
stage between austenite and pearlite. 
Fig. 5 shows what happens as the steel 
passes through the Ar zone. The ear- 
bide preeipitates out of the solution and 
then gradually “gathers” or agglom- 
erates through three fairly distinet but 
over-lapping stages. The first stage is 
known as martensite, which is a very 
hard and brittle substance; the second 
troostite, 


stage is which is fairly 
springy; and the third stage is sorbite, 
which is very tough. 

The hardness, brittleness, springiness, 
toughness, duetility, and malleability of 
the material will therefore depend upon 
the rate of cooling through the Ar zone 
and the amount of earbon present. The 
amount of earbon of course determines 
how mueh earbide is present and the 
amount of earbide determines the pro- 
portion of the material that will appear 
as martensite, troostite, sorbite, and 
finally as pearlite on very slow cooling, 
and whether or not there will be free 
ferrite or free earbide. 

The final physieal characteristics of 
steels will therefore be determined by 
the size of the individual grains and the 
stage or form the carbide is in. The 
welding engineer must learn to control 
these in order that the material may be 
utilized to the best advantage. 








Bridge Floor Will Require 
Over 15,000 Welds 


The Fort Pitt Welding Co., Pitts- 
burgli, Pa., is ready to begin work on the 
hew Jerome Street bridge which will 
‘pan the Monongahela River at MeKees- 
port, Pa., near Pittsburgh. The strue- 
ture is being built for Allegheny County, 
and the company is acting as welding 
contractor, under the American Bridge 
Vo., ulso of Pittsburgh who seeured the 
contraet, 


H. J. Farabaugh, manager of the 


Fort Pitt Co., reports that the entire 
‘loor -ystem of the bridge will be welded, 
in a‘dition to the trough, pans and 


‘plice bars. The bridge will be a long 


one, with several hundred feet of ramp, 
and it is estimated that between 15,000 
and 17,000 welds will be necessary. Test 
welds have already been made, and 
actual work will begin the latter part of 
June. Mr. Farabaugh estimates that 
two months’ time will be required to 
complete the job, with six men working 

Installation of new coils in the cooling 
system of the Sheridan Theatre, in Pitts- 
burgh, Pa., all gas welded, of extra- 
heavy wrought iron, to withstand a 900- 
lb. pressure, was recently completed by 
the Fort Pitt Welding Co., of Pitts- 
burgh. 





First Arc-Welded Penstock 
Completed in New England 


By A. F. DAVIS 

Vice-President, The Lincoln Electric Co. 

The first penstoeck ever constructed in 
New England of are-welded steel pipe 
was recently completed at Salisbury, 
Vt., to supply water to a water-wheel 
turbine for generating electricity. 

The new penstock replaces wood-faced 
pipe, which had beeome costly to main- 
tain. The old pipe leaked and ocea- 
sionally flooded adjacent property, caus- 
ing considerable damage. The new pen- 
stock is 1,600 ft. long and 62 in. inside 
diameter, with a wall thickness of 5/16 
in. 

Are welding was employed for both 
fabricating the pipe and connecting it 
in the field. Shop fabrication by weld- 
ing was done by the Walsh Holyoke 
Steam Boiler Works, Holyoke, Mass. 
The automatic shielded-carbon-are proc- 
ess of welding was used. 

Two tractor-type automatic welders 
were employed to weld the two longi- 
tudinal seams. Each seam was welded 
inside and outside. The tractor was 
guided along the seams, making the weld 
as it progressed. 

In fabricating the pipe, split butt 
straps were welded to the ends for field 
Half of each butt strap 
was welded to the bottom of one pipe 
and the other half to the top of the 
adjoining pipe. 


connections. 


The manual shielded - metallic - are 


process was used for the field welding, 





Welding a Girth Seam on the 62-in. 
Penstock, 





Lining Up the Pipe in the Field. 


this being done in three beads—two out- 
side and one inside—the latter the 
stringer bead. The pipe, in 34-ft. sec- 
tions, was placed on saddles, lined up 
and tack welded, then finish welded. The 
average welding speed per operator per 
9-hour day was 24% complete joints. The 
Arthur C. Coughlan Co., Boston, Mass., 
who was the general contractor, did the 
welding. 

Following welding of the joints the 
1,600 ft. of pipe was tested by filling it 
with water at the working pressure of 
the penstock (150 Ib. per sq. in.), and 
allowing it to stand for 12 hours. No 
leaks were found. The pipe and all 
welded joints were coated with a bibo- 
lithie compound. 

The use of steel pipe, are welded, in 
construction of water lines, penstocks, 
ete. of large diameter, has in many cases 
replaced former methods of construe- 
tion. The advantages in simplicity and 
economy are extensive. Cost savings of 
25% to 30% are eustomary. Added to 
initial construction savings, welded steel 
pipe also provides greater strength, 
longer life and greatly reduced main- 
tenance. 


New York Job Shop Gets 
Important Contracts 


The Seott Welding Service, Inc., with 
headquarters at 34-15 Bradley Ave., 
Long Island City, N. Y., was recently 
organized with Carlyle H. Scott, for- 
merly of Smith-Hamburg-Scott, Ine., as 
president. The organization is equipped 
to handle welded construction work, 
tank manufacturing, bridge repair and 
reinforcement, hard-surfacing, ete. A 
complete machine and blacksmith de- 
partment is located in their yards, 140x 
140 ft., at Starr Ave. and 34th St., Long 
Island City. The offices and tank de- 
partment are housed in the new build- 
ing at 34-15 Bradley Ave. 

Among the important projects in which 
the Seott organization is engaged, is the 
welding of the 6-story New York state 
hospital building in the borough of 
Brooklyn, which represents the first all- 
welded structure of any substantial size 
erected within the limits of New York 
City. Another reeent contract was for 
the reinforcing of Manhattan Bridge, 
extending between Manhattan and 
Brooklyn. 
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Welding and Cutting Play Important Roles in the Construction of the 


Golden Gate Bridge... 


HE mightiest single-span suspen- 
sion bridge ever contemplated by 
man has been completed and was 

opened to the traffic of the world on 

the morning of May 28, 1937. 

Innumerable statistics pertaining to 

this great bridge and the San Francisco- 
Oakland Bay Bridge (put into service a 
few months ago) have been written and 
are yet to appear. To all those inter- 
ested in the achievements of modern 
science of metals and the ingenuity of 
engineers, this vast structure is a fas- 
cinating example of human skill; to 
those particularly interested in the wid- 
ening scope of welding and cutting, it 
will signify the future enlargement of 
the possibilities of these processes. 
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as By E. L. MATHY 


While this structure is not—as many 
of us might have wished—truly a welded 
creation, both the are-welding and the 
gas cutting processes were employed in 
many of/ the preliminary as well as 
structural phases. 

Beeause this bridge has not yet been 
deseribed in The Welding Engineer, it 
may be permissible to give a few of 
the essential factors in order more fully 
to appreciate its vast magnitude, as well 
as its great importance in a mighty 
highway system. Linking, as it does, 
San Francisco with the Redwood Em- 


Large Bombs 
With Welded 
End Points. 


Vice-President, Victor Equipment Co 


pire to the north and spanning, 
single suspension 
Gate, it forms the final and major | 
of the All-Coast Highway from M: 
into Canada. 

Ground-breaking ceremonies wer 
on Feb. 26, 1933, and in approximat 


four years’ time and at an expenditu 


of over $35,000,000 (not counting 
cost of the approach highways, ete 
bridge was completed. Cold figur: 
dimensions are not often impressiv: 
they must suffice to offer a conce) 
of size. Its two great towers rise 74 
above sea level; its main span me: 
4,200 ft.; 7,700 linear feet of 36-1 
diameter cable were spun out of 
individual wires, the total 
which measures 80,000 
mighty eables weigh 22,000 tor 
are supported by or do suspend 
of 85,000 tons of structural stee! 
cluding 9,200 ft. of approach via 
the total structure covers 3°4 m! 
length and offers, to navigation, a 
ance of 220 to 246 ft. in height. 
Standing on its wide deck, pr 
with two 10-ft. sidewalks and 
driveway 60 ft. across, one may 


lengt 
miles. 
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Typical Fender Section Ready for Lowering. 


one of the greatest sights imaginable. 
Towards the north are the towering hills 
of Marin County, with Mount Tamalpais 
as the center. Southward lies San Fran- 
cisco builded upon innumerable hills, as 
far as the eye may reach, bordered by 
the waters of the great Pacific, the 
Golden Gate and the San Francisco Bay. 
To the west is the entrance to the Golden 
Gate—and beyond, the vast expanse of 
the Pacifie and the Farallon Islands. 
Here is the pathway of ships destined 
for the ports of the world, and the 
mighty Clipper ship here leaves the con- 
tinent on its journey to Hawaii, the 
Philippines and China. Looking east- 
ward, one can see the San Francisco- 
Oakland Bay Bridge and a background 
of home-studded foothills. 

It took four years to build the bridge 

it took seventeen years to overcome 
the innumerable handicaps. 


Figures Give Idea of 
Hugeness of Structure 

Perhaps a few more figures might be 
palatable. A freight train twenty miles 
long would have been required to carry 
the more than a hundred thousand tons 
of material needed. The San Francisco 
Pier covers an area of 90x185 ft., and 
has a height above bed-rock of 144 ft. 
Over 260,000 cubic yards of concrete 
was poured—enough to build a_ solid 
shaft 25 ft. square and two miles high. 
The bridge is large enough to ac- 
commodate 283,000 automobiles every 
twenty-four hours. 

It was only fitting that the opening 
ceremonies should have employed three 
cutting torehes, which were used by 
Angelo J. Rossi, Mayor of San Fran- 
cisco, Frank P. Doyle, representing the 
Redwood Empire, and William P. Fil- 
mer, president of the Board of Directors 
of the Golden Gate Bridge and Highway 
District, to sever three chains 
a silver and a bronze link. 

To give a complete account of all the 
welding and eutting operations employed 
is impossible, since they involve many 
auxillary operations conducted in shops 
located from Coast to Coast. Under 


a gold, 


2 
ASR 


these circumstances, there are mentioned 
here only some of the applications which 
came under the personal observation of 
the writer, and those specifically called 
to his attention by the Pacifie Bridge 
Co.—the general contractors. 


Fitting Steel Structure to 
Submerged-Rock Conditions 


Welding proved indispensable, 
throughout the work, in meeting many 
complicated contingencies. Throughout 
the construction of the piers of this 
bridge, for instance, it beeame necessary 
to adapt a steel structure to submerged- 
rock measurements which could not be 
obtained sufficiently in advance on ac- 
count of the inaccessibility and rough 
water. To design a riveted structure, 
have it approved, get it detailed in the 
fabrication shop and secure the finished 
steel from the fabricator to the works 
would have required time which was not 
obtainable. 

The first unit to be constructed was 
the Marin cofferdam. Here an irregular 
sheet-pile bulkhead was built against a 





Preliminary Chain-Cutting Ceremonies 
at the City Hall Rotunda. 
(Mayor Angelo Rossi is cutting the chain. 
The others are Wm. F. Filmer, Frank P. Doyle, 
E. L. Mathy and E. A. Daniels.) 





Marin Cofferdam Under Construction. 


backing of cribs and timber bents later 
embedded in an earth-and-rock dike. 
The sheet pilings used were those left 
over from the Paeifie Bridge Co.’s shops 
in Sacramento, Calif., and from the 
Southern Pacifie railroad bridge founda- 
tions built at Benicia, as well as some 
utilized at the Heteh Hetchy water cross- 
ing of the San Joaquin River-—quite a 
varied assortment of lengths and sizes. 
The site of this particular pier was 
eroded greenstone and very irregular. 
Some of it was under 35 ft. of water 
and some of the rock was covered by an 
overburden of sand and gravel. To cut 
off some sheet piles and lengthen others 
to fit this rock formation, and to fit up 
the iron work of the irregular bents sup- 
porting these sheet piles, eutting and 
welding equipments proved invaluable. 
The Marin pier (the north pier) has 
several layers of reinforced steel beneath 
This required a strue- 
tural support eapable of carrying the 
weight of this steel down to the con- 
A welded frame was made 
out of used pipe and rod bracing for 
this purpose. 


the tower seats. 


erete base. 


Welding Cuts Costs in 
Making Pilot Bombs 


The exeavation for the San Francisco 
Pier was carried out by the “Camp 
Bombing Method,” requiring an untold 
number of pilot bombs, which consisted 
of small east-steel points welded into 
the ends of 2%%-in. pipe, 2 ft. 6 in. long. 
The continuous weld between the end of 
the pipe and the shoe made a water-tight 
joint. Also, at 8-ft. centers both ways 
over the pier area and in several lifts, 
main bombs consisting of 8-in. pipes 
about 8 ft. long were driven in holes 
previously sprung for them by the pilot 
The use of welding permitted 
the making of these bombs out of used 
pipe, the lower end being closed by cut- 
ting four grooves on the end of the pipe, 
bending them in and welding them to- 
gether. Large economy resulted from 
making the bombs in this manner. 

The guide tower which was set up at 
the end of the access trestle for the 


bombs. 
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Bottom Fender Section Being Moved Out 


to Site of South Tower. 


San Francisco Pier and used as a start- 
ing part for sliding the fender sections 
down through 100 ft. of very rough 
water, came out as a carefully fabri- 
eated unit with column centers about 
8x30 ft. The legs of this frame had to 
be inserted in 26-in. steel tubes pre- 
viously driven in the rock in about 107 
ft. of water. As this work could not be 
very accurately done, corrections had to 
be made to the base of the guide tower 
to make it enter the four tubes, and this 
was done with welding equipment, as- 
sisted by preheating torches. 


Shop and Field Welding Used in 
Constructing Pier Fenders 


The San Francisco Pier fender con- 
sisted of a series of rectangular steel 
frames closed with ¥%-in. skin plate on 
all four sides. This fender was 34 ft. 
long, 271% ft. wide and about 20 ft. high, 
and was fitted with jaw castings to slide 
down on 104-Ib. rails attached to the 
sections already in place and concreted. 
On account of the necessity of fitting the 
bottom, measurements for which could 
not be obtained until after completion 
of the excavation, the bottom section of 
each unit was a cage made of steel-beam 
wales with suitable rod bracing; and 
wooden panels, properly weighted, were 
lowered to divers and bolted up against 
these wales. These wales and panels 
were largely recoverable, and welding 
proved indispensable in fitting these see- 
tions together in short order, and in 
altering the beams and rod bracing for 
subsequent sections. The attaching of 
the skin plates to their supporting 
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Guide Tower on Barge Ready for Lifting. 


beams and stiffeners was done by weld- 
ing in the fabricating shop, which saved 
much weight. 

A certain amount of play had to be 
left in the jaw castings on this frame. 
When the fender frame was about half 
completed, it became evident that a small 
correction would be necessary in the 
horizontal frames of each end section 
to make the fender close. The altera- 
tions were accomplished by welding 
methods with the loss of only one day’s 
time. Some damage was done to the 


fender frame by the caisson in the storm 


which came about Oct. 10, 1934, when 
the attempt was made to place it. The 
rectification of bent members and other 
damage was corrected by welding at the 
site. A welded frame made out of serap 
steel was used to support the reinfore- 
ing steel for the San Francisco Pier, the 
same as on the Marin side. 


Scrap Transformed Into Useful 
Gadgets by Cutting and Welding 


The methods for building this pier 
were largely tentative on account of its 
unprecedented nature, and soon resulted 
in the accumulation of large amounts of 


discarded and serapped steel. This 
proved an invaluable source of supply 
for alt the “gadgets” and miscellaneous 
steel devices desired by various foremen 
and mechanies through the work, on very 
short notice. The advantage of being 
able to manufacture anything, on short 
notice, out of available steel scrap is of 
tremendous importance to the contractor 
and a great recognition to the flexibility 
and economy of welding and flame cut- 


Transporting Welded Side Wall of 
Fender Section. 


ting. To the mechanical department 
any small or large construction 
welding and cutting equipments 
utterly indispensable and proved thy 
selves so, very definitely, during the « 
struction of the Golden Gate Bridg: 


Six Welding Machines Used on 
Bridge-Deck Job 


In the construction of the bridge dec! 
welding was used very extensively. | 
reinforcement consists of transvers 
trusses made of 11/16-in. plain r 
chord bars and 7/16-in. plain round 
members welded together at inters: 
tions. This was done at the plant of | 
Concrete Engineering Co., sub-contra 
tors for the reinforcing steel in the deck 
These trusses were set up on 1-in.-squa! 
steel blocks on top of the steel stringer 
The trusses were welded to the blocks 
and the blocks to the stringers. 
made a field welding job, also don 
the Concrete Engineering Co. ; 
ing machines were used, simultaneo' 
at one time. The use of welded tru 
for deck reinforcement of large bri 
has become almost standard practic 
was used also on the San Franc 
Oakland Bay Bridge, the George W 
ington Bridge in New York and 
Delaware River Bridge, between P 
delphia and Camden. 

Expansion joints were made at 5! 
intervals across the roadway and 
walks of this bridge, using the me‘ 
developed by the American Con 
Expansion Joint Co.; namely, a 
molded Elastite section wired down \ 
a copper water stop to two %4-in. : 


SIX Wt 








plates on edge, welded to steel floor 
mem ers on either side of the joint with 
suita»le plate braces. Making up these 
plates and braces and attaching to the 
stee! proved another instance where 
welding was indispensable. 

The writes acknowledges with due 
appreciation the fine cooperation offered 
him, in the preparation of this article, 
by Fred Crocker of the Pacifie Bridge 
Co., of San Franeiseo, Calif. 





Time Control Solves 
Spot-Welding Problems 


The successful spot welding of the 
non-ferrous greup of metals, particular- 
ly in dissimilar combinations, is usually 
considered to be diffiewlt if not impossible 
of practical solution, However, accord- 
ing to H. Thomasson, welding engineer, 
Canadian Westinghouse Co., Ltd., the 
Ignitron spot-welding timer, with its ab- 
solutely aceurate control of the current 
time, makes combinations such as 18-8 
stainless to nickel-silver, bronze to mild 
steel or galvanized iron, brass to bronze 
or nickel silver, and many others a sim- 
ple matter, while such metals as alu- 
mium alloy, as welding-point material in 
welded to themselves. 

By using “Cupaloy,” a copper-chro- 
mium alloy, as welding-point material in 
a 100-kva. press-type welder, having a 
12-in. depth of throat, the metals and 
combinations shown in the two tables at- 
tached were all suceessfully spot welded 
in a single 6-hour developmental period. 
Point diameter was carefully held to 
’, in., while the currents used were 60) 
eyele with a 440-volt primary. The pres- 
sures given were obtained by means of 
a pressure meter. The tables show the 
metal or combination of metals, together 
with the number of cycles applied, the 
percentage of the machine capacity used, 
and the point pressure. 

Each sample was tested as made and 
no weld was considered as accomplished 
until the spot produced had first-class 
appearance, free from burrs, feathers or 
serious discoloration or indentation, and 
which on a test to destruction pulled a 
hole in the parent stock at least 3/16 





Spot-Welded Specimens Described in Tables Below. 


in. in diameter. 

It was, however, found to be imprac- 
tical to get a spot in the 1/8-in.-thick 
zine which would tear the hole, due no 
doubt to the fact that the thickness was 
such as to make the cireumferential cross- 
section around the spot greater than the 
area of the weld, and the same was true 


of the Everdur sample. The zine was 
the only one in which the indentation 
was at all serious, running about 30% 
of the thickness; in no other ease did 
this amount to more than 10%. 

A photograph of the samples is shown 
herewith, the samples being deseribed by 
number in the tables below. 








Ne. of Machine 


Cycles Capacity 
Metal Applied Used, % 

025 Aluminum............. 1 63 
0625 Aluminum............. 3 75 
125 Aluminum............. 5 88 
020 Sheet Lead............. 1 7 
0625 Sheet Lead............. 1 18 
125 Sheet Rimes. cise... 5 80 
050 Sheet Brass............ 4 57 
0625 Sheet Brass............ 4 80 
032 Nickel Silver........... 2 18 
032 18-8 Stainless........... 1 7 
-093 Tinned Everdur........ 5 57 
26-gauge Galv. Iron........... 2 57 
20-gauze Galv. Iron........... 2 62 
010 Tinned Sheet Iron...... 2 70 
-010 Tinned Sheet Iron (3 pcs. 

center one corrugated) 2 88 
:040 Sheet Steel............. 3 7 
050 Sheet Stedl............. 3 7 
0625 Sheet Steel............. 3 13 


Metals Spot Welded to the Same Material and Thickness 


Metals Spot Welded to Other Metals and Thicknesses 


Tip No.of Machine Tip 
Pressure Sample Cycles Capacity Pressure Sample 
in Lb. Number Metal Applied Used, % in Lb. Number 
9 050 Brass to .050 Olympic 
400 2 NE cca. « +s 4 57 450 15 
400 3 .062 Brass to .062 Olympic 
400 1 a Oy eee 63 500 13 
125 4 -050 Brass to .0325 Nickel 
00 ‘ acs 6 dev WE EEG oa 3 57 450 24 
2 ° .050 .Olympic Bronze to .032 
300 6 Stainless Steel (18-8). 2 18 550 26 
500 9&10 .050 Olympic Bronze to 20- 
500 1&3 gauge Galv. Iron..... 4 67 500 27 
400 23 .050 Olympic Bronze to .050 
= Sheet Steel.......... 2 32 470 25 
650 20 .032 Nickel Silver to .032 Stain- 
500 14 less Steel (18-8)..... 2 7 450 17 
450 21 26-gauge Galv. Iron to .010 
500 22 Tinned Sheet Steel. . 2 57 400 31 
os 20-gauge Galv. Iron to .040 
470 il Sheet Steel.......... 3 13 400 30 
26-gauge Galv. Iron to .032 
470 12 stainless (18-8)...... 2 31 550 29 
470 18 .040 Sheet Steel to .032 Stain- 
= : less Steel (18-8)...... 2 13 550 28 
470 16 20-Gauge Galv. Iron to .032 
470 19 Cadmium-Plated Sheet Steel 2 31 450 32 
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All-Welded Hopper Cars... 


as By KARL T. NYSTROM 


Chicago, Milwaukee, St. Paul & 
Pacific R. R. Shops, Milwaukee, Wis. 


N THE early part of April of this 
year, the Chicago, Milwaukee, St. 
Paul & Pacific Railroad completed 
500 50-ton hopper cars of all-welded 


construction. These cars were entirely 
are welded, using %4- and 3/16-in. 
shielded-are electrodes. There are a total 
of 930 lineal feet of welding to a com- 
plete car, these being entirely butt and 
fillet welds of continuous and intermit- 
tent beads. 

Similar to the all-welded passenger 
and automobile cars recently completed 
in this shop, these hopper cars were 
built on the unit construction principle. 
Copper-bearing steel plate of 3/16-in. 
thickness and upward, together with 
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structural shapes, made up the various 
parts of the car. The hoppers were of a 
new design, employing a combination of 
east steel and plate. The various com- 
ponent parts were built up as follows: 

1. The erossbearer assembly or center- 
slope-sheet assembly is a unit totaling 
56 ft. of welding per car and is entirely 
accomplished in two jigs. The welding 
consists of both continuous and inter- 
mittent beads. Wherever intermittent 
welding was used, the position and 
length of welds were laid out on wooden 


(Left) Two Jigs 
Are Required for 
the Bolster 
Assembly. 
(The bolsier web 
plate is assembled in 
the jig partly visible 
in the upper right- 
hand corner, after 
which it is welded to 
the end-slope-plate as- 
sembly, being assem- 
bled in the center jig.) 


(Right) Completed 
Bolster Assembly. 


templets which were used by set-up 
who laid out the welding for the 

ers. In this way uniformity of 

and neatness were achieved, such 
ters not being left to the judgme 
the welding operators. 

2. The bolster assembly totals 60 
of welding per unit, or 121 ft. per 
The assembly of this unit require: 
use of two jigs to accommodate th 
tion of stiffeners and other parts. 

3. The ends were made comple! 
three welding and riveting jigs. 





(The center web panel and diagonal braces are assembled and welded in 


Crossbearer Assembly in Jig Ready for Welding. 
the jig at the left, and then all parts are assembled in the other jig. The 


position and length of intermittent welds are marked on the pieces with chalk.) 


total welding for both ends is 24 ft. 
per car. Two of these jigs are similar 
in construction except that one is laid 
out to determine the location of hand- 


brake assemblies, which are applied to 
one of the ends. In addition to serving 
as welding jigs, the riveting for safety 
apphances (these must be riveted to 


comply with I. C. C. requirements) is 


accomplished. The end assemblies are 


completed in these respective jigs except 
for the welding of diagonal braces, 
which is accomplished in a separate 
welding jig serving both ends. Such 
brackets as are necessary to air cylin- 
ders, ete. (the position of these ean be 
determined in this location) are welded 
in place. 

4. The hoppers are a combination of 
built-up plate and steel castings welded 


Assembly Jigs for Car Ends. 


together, and doors applied, in a bank 
of four welding jigs. There is a total 
of 96 lineal feet of welding for a car- 
set of hoppers. 

5. The center sill, made up of a pair 
of Z-sections, is assembled in a double 
jig in the same manner as deseribed in 
the April issue of The Welding Engi- 
neer for automobile ears. Owing to there 
being a separate cast-steel center plate, 


(The jig at the left allows the location of hand-brake assemblies.) 
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Plates and Steel Castings Are Assembled and Welded in This 
Making the Final Assembly for a Car End. Set of Four Jigs to Form the Hoppers. 


Two Jigs, Augmented with Marking Tables, Are Used to Assemble and Weld Posts and Plates to Form the Car | 


A Double Jig Is Used for Assembling the Center Sill and Component Parts. 
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In This Jig the Hoppers Are Located and Welded to the Center-Sill Assembly. 


a second position is required for riveting 


the assembly; the bolster bottom cover 


plate with side bearings previously at- 
tached is also riveted to the center-sill 
assembly at this point. These two posi- 
tions total 42 lineal feet of welding. 

6. The sides were made in a set of 
two jigs augmented by marking tables 
set conveniently around them where va- 
rious portions of the sides are marked 
as to weld location. The two jigs aecom 


modate inside and outside welding of 





There are a total of 135 ft. 
of welding for a side, or 270 ft. per ear. 

These parts, having been assembled as 
units, were brought into an assembly 
line at various positions; such positions 
being convenient both as to assembly of 
the part and the requisite work involved 
between car 


one side. 


movements. These 


bly posit ions were: 


assem 


a. After the center sill assembly is 
completed, it is turned over and moved 
to the first assembly position, which is a 


jig where the hoppers are located and 
welded to the eenter sills. 

b. The second assembly position is a 
jig where the ends, bolster and center 
sill assemblies are located and tacked in 
place. 

ce. The third position is purely a weld- 
ing position where the units brought 
together thus far are welded completely 
together. 


d. Sinee the preceeding position hap- 
pens to be at the end of the shop, it 


Here the Ends, Bolster and Center-Sill Assemblies Are Welded Together. 
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The Assembly on the Far Track Was Transported to Its Position from the Near Track on the Converted Passenger Truck in the 


was necessary to eross over to another 
track. To accomplish this, a unique era- 
dle arrangement was made from an old 
passenger truck which travels in chan- 
nels and earries the car transversly 
across the tracks to the next position, 
where the trucks were rolled under the 
partially assembled car. This same 
method was used to carry the sides 
across to the side-erection position. The 
converted truck rolls so freely in its 
greased channel tracks that three men 
easily roll the car over to the next track. 

e. The side-erection position brings all 
component parts into one ear, and the 
remainder of the positions become a di- 
vision of convenient apportionments of 
welding the parts together as a single 
unit. 

The assembly positions make up a 
total of 320 ft. of welding per ear. 

In the building of these cars it was 
interesting to note the development of 
skill on the part of the welders. At the 
beginning of the program, the quality 
of welding was not comparable to re- 
sults obtained after a man had worked 
for a few days at a particular welding 
position where he was assigned to defi- 
nite work. Thus a multiplicity of jig 
divisions tends to segregate welders so 
that there is good opportunity for each 
welder to develop great skill for his 
particular application. This also tends 
to minimize the importance of welder 
qualification because the welding super- 
visor need only place an applicant on 
the line and observe his reaction to the 
control and setting of his machine to the 
work and rod. 

If the supervisor observes the man 
strike his are and lay a few inches of 
weld, he knows that such applicant at 
least knows something about welding. 
After this man has been left to himself 
for a while, the supervisor returns and 
observes the are, crater, deposition of 
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Foreground. 


weld metal and sound, which tell him 
whether the applicant has a reasonable 
appreciation for proper welding. It may 
be assumed that this man will develop 
welding skill at least on one particular 
set-up, other qualifications being equal. 

It is felt that it is hardly necessary 
to test the strength of the applicant’s 
weld because the rod has previously been 
tested and approved, and it is known 
that the weld metal from shielded-are 
electrodes properly deposited will pro- 
duce a sound weld. 

It must be kept in mind, however, 
that the work here deseribed involves 
only single-pass welding, where there is 
least opportunity for slag inclusions, 
porosity, ete., and requires a minimum 
of welding skill. Therefore, comments 
made here on welder qualifications are 
not pertinent to cases where a multi- 
plicity of passes and built-up welds are 
involved. 


Better Balanced Turbines 
Made by Welding 


Welded fabrication results in substan- 
tial savings in the manufacture of hy- 
draulie turbines and structures of that 
type, and the successful operation of 
welded turbines over a period of years 
has resulted in a strong preference for 
welded runners on the part of turbine 
operators, said George A. Jessop, chief 
engineer of the S. Morgan Smith Co., 
in a paper entitled “Welded Structures 
for Hydraulic Turbines,” read before a 
recent meeting of the New York Section, 
American Welding Society. 

As an example, Mr. Jessop cited the 
Francis turbine runner shown in the two 
illustrations. Here the hub or crown 
and the bank are made of prefinished 
steel castings and the buckets are hot- 
formed plates welded thereto. Before 
welding was available, this type of run- 
ner was most frequently made in one 





















solid “easting, using cores for 
mould except the crown or hub 


ture. 


occasionally into cast steel. Th 
were perforated by punching so that 
east metal would flow through and 


A large percentage for 
were made by using hot-formed p 
east into a east-iron crown and ba 


low 


them in place. 


The 


Views 


advantages of 
welded construction 
draulically an important improvem 
secured because the 


the 


are many 


water 
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Views of Welded Nozzle Installed on All-Welded Towboat. 


the crown and band are made smooth 
and to exaet size and shape by prefinish- 
ing. The buckets can be set up and held 
more accurately in position and the 
crown and band ean be exactly centered. 
There results a runner more perfectly 
balanced hydraulically and mechanically. 

The use of plate material for the 
buckets has the advantage of being able 
to secure sufficient strength with thinner 
material than with the east buckets, thus 
providing a larger cross-sectional area 
for the passage of water and increasing 
by a substantial percentage the power 
from a runner of a given size. This 
advantage was secured also by the cast- 
in plate buckets, which, however, had the 
disadvantage that the buckets did not 
thoroughly knit with the crown and 
band, and if the metal was too hot or if 
in proportionately too great volume, the 
plate material would be burnt and lose 
its strength. 

The composite welded runner is su- 
perior to either of the other types in 
every respect. Experience has shown 
that it is not cheaper, but on the con- 
trary more expensive by a substantial 
percentage. The product is enough bet- 
ter, however, to more than compensate 
for the increased cost. The runner, 
being the power-producing member of 
the turbine, is its most important part, 
but is responsible for only a small per- 
centage of the total cost. The increased 
charges required for a welded runner 
over one made by another method is, 
therefore, on a comparative basis, a 
small matter. All runners are thor- 
oughly stress-relieved. 





Welded Nozzle Increases 
Screw-Propeller Thrust 


Marine men from both the seaboard 
and inland waters were present last 
month at a demonstration of the Kort 
nozzle, at the Neville Island, Pittsburgh, 
Pa., plant of the Dravo Corp. 

The nozzle, a device designed to pro 
duce additional effective thrust from a 
screw propeller without any increase in 


the power requirements, is of all-welded 
construction, and is attached to the hull 
of the boat by welding. It was developed 
by L. Kort, of Germany, and has so far 
been attached to more than 300 vessels. 

The nozzle consists of a steel structure 
attached to the hull of the vessel and 
surrounding the propeller, forming a 
cylindrical tube immediately around the 
wheel. The forward nozzle body has a 
broad air-foil section flaring open from 
the propeller, with the external portion 
of the nozzle body tapering to meet the 
inner tube aft of the propeller. The 
duty of the nozzle is to control the direc- 
tion and velocity of the water driven by 
the propeller in such a way that maxi- 
mum thrust is obtained from the column 
of water driven out by the wheel. 

Greatest efficiency is reached in cases 
where there is a large amount of slip. 
The added thrust provided is not impor 
tant in the case of a free-running vessel 
in calm weather, but its effectiveness rises 
steadily as the amount of slip increases, 
as in the case of towboats, tugs, trawlers, 
vessels traveling in restricted waters such 
as canals, and deep-sea vessels working 
against head winds or heavy seas. Tests 
on the various vessels upon which the 
Kort nozzle has been installed, which 
range in horsepower from 15 to 1,500, 
show an increase of towboat pull of be 
tween 25% and 30%. 

The subject of the tests at Pittsburgh 
was the all-steel towboat Pioneer, which 
is itself of all-welded construction. The 
hull of the boat is 93 ft. long, 21 ft. wide 
and 91% ft. deep. The engine is directly 
connected to the propeller, and has an 
air-operated remote-control stand conve- 
niently located in the pilot house, from 
which the pilot makes all engine ma- 
neuvers. 

Tests included the boat running free 
over a measured mile, and handling fleets 
of barges. 

The original Pioneer had an arrange- 
ment of skegs which were a continuation 
of the tunnel form to the center line of 
the wheel, and from there to the base 





line of the boat were vertical sided. Twin 
rudders were hung on both the forward 
and after ends of these skegs and inter- 
connected so as to balance. The net re- 
sult of this device was the complete elim- 
ination of side thrust, the boat having 
a backing power equal to 80% of its 
going-ahead power, and a rudder power 
in each direction equal to 50% of the 
thrust in that direction. 

The Kort nozzle is a development be- 
yond the twin-skeg arrangement origin- 
ally adopted. It is a_ structural-steel 
welded ring of substantial proportions 
and strength, which in addition to elimi- 
nating the side crawl, controls the amount 
and velocity of water drawn through the 
propeller. 

The Pioneer has already made one 
long distance trial run with the new noz- 
zle, and the captain of the boat reported 
a very satisfactory improvement in per- 
formance. The results have been suffi- 
cient to warrant the installation of Kort 
nozzles to two additional boats with the 
same hull dimensions as the Pioneer, but 
with additional power. These new noz- 
zles will be welded, as welding is the only 
practicable method of doing the job. The 
many curves in the work, and the ne- 
cessity for an absolutely clean, strong 
and light joining, make other methods 
much inferior. 

In addition to the increased efficiency 
provided by the Kort nozzle, the protec- 
tive possibilities of the attachment are 
important. Tugs towing logs have less 
trouble with lines fouling in the pro- 
peller, and with damage to the propeller 
in striking logs. Boats working in ice 
also have found the nozzle advantageous, 
since it will not permit the entrance of 
ice cakes large enough to damage a prop- 
erly designed wheel. The usefulness of 
the nozzle is not restricted to improving 
a badly designed wheel, but can be used 
to increase the towing capacity or to 
reduce the amount of power which must 
be applied to do a given amount of work 
to all propeller installations operating 
at high slip. 
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Theory of the 


Resistance 


HE electrical cireuit of the resis- 
"Tsneweing machine is not compli- 

cated when considered broadly, but 
the proper coordination of the three 
principal factors is essential to obtain 
satisfactory results. The general char- 
acteristics of resistance-welding ma- 
chines are now quite well understood by 
welding engineers and those operating 
these machines, but the following anal- 
ysis of the spot-welding cireuit should 
help to indieate the effect of the factors 
mentioned above, on the characteristics 
of the welding machine. 

Schematic diagrams of the welding 
cireuit are shown in Figs. 1 and 1A. 
The first shows the entire cireuit, and 
the latter the secondary cireuit only. 
The current flowing through the. see- 
ondary cireuit, and also through the 
weld area, follows the law 


E 
IT=7s 
Z . 
where J = total current flowing, E = in- 


duced voltage in secondary of transformer, 
Z= VR + Ri? + X2 4+ Xi, Rt = re- 
sistance of transformer secondary, Rr = 
resistance of secondary leads including 
weld area, X: = reactance of transformer 
secondary, and Xx = reactance of secon- 
dary leads. 





For any given condition the value of 
the current will be constant. With the 
welding machine adjusted to give proper 
operation for a given job, the reactance 
and resistance of the transformer will 
be constant and the reactance and resis- 
tance of the secondary leads will also be 
constant. From the angle of welding 
alone, the most important part of the 
circuit is at the electrodes and the weld 
area. The current flowing through the 
circuit may change somewhat owing to 
change of the effective resistance be- 
tween the work pieces, and between the 
work pieces and the electrodes. It is the 
purpose of this discussion to show how 
these factors affect one another and, in 
general, the amount of heat required to 
make a weld. 

In Fig. 2, electrodes E, and E, are 
shown in conventional design, and the 
two work pieces are shown as §, and 
S,. Between the work pieces and the 
electrodes are two contacting surfaces, 
designated as No. 1 and No. 3, respee- 
tively, and between the two work pieces 
there are two other contacting surfaces, 
which are shown as No. 2. The corre- 


sponding areas of contact are desig- 

nated as A,, A, and A,, respectively. 
A careful examination of the welding 

circuit shows that the greatest resistance 
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-Welding Circuit 


a"s By L. H. FROST 








Fig. 1. Complete 
Welding Circuit 
With 


Transformer. 








Fig. 1A (Below). 











Diagram of 
Secondary 
Circuit Only. 
& X, 
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é Xp 








in this cireuit is at the contacting sur- 
faces rather than in the other conducting 
portions of the cireuit; therefore, heat 
will be developed at contacting surfaces 
numbered 1, 2 and 3. It is further evi- 
dent that the resistance at contacting 
surfaces 1 and 3 must be less than that 
at 2 if the weld is to occur at A,. This 
is a general conclusion, since exceptions 
may be noted where there is a wide 
dissimilarity between the fusion points 
of the electrode material and the work 
pieces such as would permit the obtain- 
ing of satisfactory welds. Under one 
such condition it is possible to conduct 
sufficient heat from the outer surface to 
obtain a weld, but, in general, this does 
not provide a satisfactory welding con- 
dition. 


In order to obtain a clearer picture 
of what is required to make a satisfac- 
tory spot weld, the following derivation 
is made. It is obvious that the heat 
required for a weld is the difference be- 
tween the heat developed less the heat 
lost, multiplied by the time required to 


CONTACTING SURFACES 





Fig. 2. Illustrating 
Contacting 
Surfaces in Spot 
Welding. 

















make the weld. This may be ex; 
as follows: 

Hw = (Ha — Hit 
where Hw = heat required for weld, 
heat developed by flow of current, // 
heat lost (into work pieces, electrode 
and ¢ = time interval required to 
the weld. 


The heat developed, however, follows 
the law: 
Ha = I?Rt. 
where J = current flowing, and R 
trical resistance to current flow. 


Since the heat required for the weld i: 
developed only at contacting surfaces | 
2 and 3, the resistance of the trans 
former secondary and the secondar 
leads will not be considered. Moreover 
investigation has shown that the resis 
tance of the contacting surfaces is mu 
greater than the resistan¢e through th 
work pieces, particularly when welding 
intervals of one second or less are used 
After the work pieces have been heate 
to welding temperature, the resistance 
through the work is an important fa 
tor, but for proper welding the curre: 
will be interrupted when this point 
reached. 

The resistance (= R) of the circu 
influencing the weld area may be ex 
pressed as: 


R=n+ fra + 7s 
where fr, 72, 73 = effective resistance of 
faces 1, 2 and 3. 


The effective resistance of the contact 
ing surfaces depends on four factors: 4 
constant for the surfaces (smooth sur 
faces have a different constant fron 
rough surfaces, ete.) ; the resistivity 0! 
the material composing the contacting 
surfaces; the area of these surfaces; an¢ 
the pressure applied te the surtaces 
Since the resistance varies inversely wi! 
the area and the electrode pressure, tli 
equations may be written : 


(we: + ws) 








n= peerrsemece ; 
AP 
C2(ws,; + WSe) 
% = — — 
A2P 
C3(WS2 -+ WE2) 
n= ——_ . 


A;P 
where ¢, C2, ¢; = resistivity consta 
surfaces 1, 2 and 3: wm, wm, ws, Ws 
sistivity of contacting materials; A1, 
‘= area in contact for surfaces 1, 2 a 
and P = pressure applied by elec' 
E, and E, (see Fig. 2). 
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(4), (5) 


By -ubstituting equations 


nd (¢) in equation (3) and combining 
rms, the total resistance affecting the 
veld area is expressed as follows: 

ra c2 
R = | —— (we, + ws; + — (ws; + 

tes A, A, 

C3 
vse) + —— (Wse + Wk) (7) 


3 

The heat developed by the passage 
of current may now be found by sub- 
situting in equation (2). 

The heat lost during the welding in- 
terval must be determined. This heat 
is lost in two ways: First, by con- 
duction into the electrodes and work 
pieces; and second, by radiation. The 
heat lost by radiation need not ke con- 
sidered, sinee under proper welding con- 
ditions the exposed surfaces will not 
reach temperatures which will permit 
appreciate radiation during the weld- 
ing interval. At the instant that current 
starts flowing, and before the weld is 
made, the temperature gradient will as- 
sume the general shape shown in Fig. 3. 

The flow of heat into the electrodes 
and work pieces is proportional to the 
thermal gradient. This may be ex- 


pressed as 


flow = K X gradient. ......(8) 
where flow = heat flow per unit area per 
init time, K = constant of thermal con- 


luctivity, and gradient = ratio of tempera- 
ture difference to distance. 

When the flow of heat has reached a 
steady state, the heat lost by conduction 
s given by 

A(t; +h) t 
H, = K — ——, 

d 
where H; = heat loss by conduction, K = 
onstant of thermal conductivity, A = area 
through which heat is conducted, d = dis- 
tance through which heat is conducted, 
h, ty terminal temperatures for d, and 


'= time, 


.(9) 





In the ease of a spot weld, however, 
the flow of heat has not reached a steady 
state and the expression for the thermal 
gradient is more complicated than shown 
in equation (9). For purposes of anal- 
ysis of the spot-welding cireuit the com- 
ined areavand gradient may be consid- 
ered as a volume factor, and the general 
equation beeomes : 


ry 


fy = Ke, V; + Ks, (Ve + V3) + Ks, 


(V, + V;) + KeroVs ge (10) 


Where Ag, Ke, = thermal conductivity of 
electrodes 1 and 2; Ks, Ks, = thermal 
onductivity of work pieces l and :2; Vi, Vs 
volime factor for electrodes 1 and 2; 

olume factor for work piece 1 
te’ by area A; and electrode 1; V; = 
volume factor for work piece 1 affected by 
areas 1, and As; V4= volume factor for 
Work piece 2 affected by areas Az and 
4; V; = volume factor for work piece 2; 


by area A, and electrode 2. 


Fant 
auecte 


* 
Awa 
B > Fig. 3. Temperature 
Gradient Through 
Work the Instant 
“= Current Starts 
to Flow. 
(Referring to Fig. 
B 2, C corresponds to 
A pe surface No. 2, and B 
to surfaces No. 1 and 
3.) 





a 
thermal gradient 


The complete equation for the heat re- 
quired for a spot weld may now le writ- 
ten by substituting equations (2), (7) 
and (10) in equation (1), which gives 
the following : 


I? | Ce 
He. =t (we, + ws,) + — (ws, 
P A, As 
C3 
+ WSe2) + " \WSe + WEs) Kr, V; 
A; 
| Ksi(Ve + V + Kso(V, + Vs) + 
KroVe 5S satan 


It is evident that the time required to 
make a weld is the most important single 
variable since it affects every term in the 
equation. It is therefore important that 
the time be controlled. Next in order of 
importanee is the eurrent, which depends 
on the resistance of the welding circuit 
and the physical and electrical charac- 
teristics of the welding machine. The 
third variable which may be controlled 
is the pressure. The general relation- 
ship that must exist between these three 


factors is shown in equation (11), 
which cannot be applied specifically 
until the constants have been ob- 


tained. Constants ¢,, c, and c, must be 
determined by actual test and are dif- 
ferent for the various materials welded. 
The effect of factors V,, V,, ete., may be 
determined by test, although in this case 
a mathematical expression may be ob- 
tained. Different conditions of the sur- 
faces of the electrodes and work pieces, 
such as the presence of oxides or coat- 
ings, will affect the values of constants 
¢,, ¢, and c, and to some extent the elec- 
trieal characteristics required in_ the 
welding machine, but in general these 
may be compensated for by the adjust- 
ments available in the welding machine. 

It is evident from equation (3) that 
heat is developed by the flow of current 
through three resistances. The most de- 
sirable welding condition would oceur 
when resistances r, and r, are zero. 
Then all heat developed would be con- 
centrated between contacting surfaces A, 
(see Fig. 2), which is the point where 
the weld is to be made. Thus the most 
efficient operation would be obtained. 
This condition is at present impossible 
to obtain in practice. 


The other extreme is found when all 


three resistances are equal, in which ease 
heat would be developed equally at the 
three contacting surfaces and result in 
either no weld or all three surfaces being 
welded. This would be the condition 
when welding pure copper sheets with 
pure copper electrodes or welding steel 
sheets with steel eleetrodes. Thus stain- 
less steel, which has a high resistivity 
compared to copper, requires less eur- 
rent when welded with copper electrodes 
than does ordinary steel, which has a 
lower resistivity. 

There is an optimum pressure for 
each material which may be welded, but 
it is obvious that by imereasing or de- 
creasing the pressure the heat developed 
for a given current flow may be de- 
creased or increased. 

The effeet of time is in general fa- 
miliar to those operating resistance- 
welding machines but equation (1) 
shows that if the heat lost by conduction 
is equal to the heat developed by the 
passage of the current a weld ean never 
be obtained. It is also evident that the 
most efficient welding is obtained with 
short timing intervals, sinee in this ease 
the minimum amount of heat is lost by 
conduction. Moreover, more heat will be 
absorbed into the work pieces when 
longer welding times are used, and this 
may cause warping of the work pieces 
in some cases. 

[t is not the purpose of this discussion 
to give a formula which, applied to any 
and every welding problem, will give the 
answer in conerete terms. Rather, the 
intention is to group the variables which 
affect the welding cireuit, in a single 
expression, so that their effeet upon each 
other and on the final result may be 
easily studied. Before the constants can 
be evaluated, further research is re- 
quired, not only on welding machines 
themselves but also on service require- 
ments of the job itself. It is with the 
hope of encouraging this research that 
this discussion is presented. 





Job Welding Shop Builds 
Farm Machinery 


Many types of machines are used by 
ranchers in central and northern Cali- 
fornia for cultivation of the soil, har- 
vesting erops and irrigating the land 
during the season. Eaeh district has its 





Frank Aceda’s Job Welding Shop. 
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4 Up af mes 
Welded Harrow-Cart. 


preference for the type of implement to 
be used for these purposes, and many 
of these implements are fabricated at 
the nearest town, thereby saving freight 
and handling. 

The welding shop of Frank Aceda’s 
in Woodland, Calif., the center of a rich 
farming district, fabricates many differ- 
ent types of machinery to serve many 
purposes. 

Among the equipment manufactured 
are harrow-carts. The one illustrated has 
a spread of about 48 ft. when the ends 
are down in place. It is drawn over the 
field by a tractor, and in turn drags as 
many harrows as can be hooked across 
the cart, making it possible to prepare 
the soil for a width of 48 ft. in one pas- 
sage down the field. 

It is entirely welded. Even the wheels 
are fabricated by cutting and welding 
from plates, and the roller bearings are 
welded in place. Each wheel is 8 in. wide 
and 32 in. in diameter, making over 19 
feet of welding to each wheel. There is 
approximately 250 ft. of welding to 
each cart and Mr. Aceda has one of these 
machines always in process of construc- 
tion. 

The other illustrations show the parts 
of a simple low-lift 500-g.p.m. irrigation 
pump entirely fabricated in this shop. 
The large cirele is 30 in. on outside diam- 
eter and is placed in a 30-in. upright 


Views of Irrigation 
Pump of 
All-Welded 


Construction. 








THE WELDING ENGINEER 
Page 34—June, 1937 





. pipe. The impeller is also fabricated by 


welding and consists of two circles cut 
from 14-in. plate with the blades welded 
from the inner eirele to the outer edge 
of the bottom plate. The top plate is solid 
with the hub welded to the center. Note 
the bearing housing, also fabricated by 
welding, hanging down to show the con- 
struction of the yoke. The speed of the 
pump when operating is approximately 
500 r.pm. This device is a great help 
to ranchers for irrigation of flat farm 
lands. 





Building Paper Urges That 
Codes Recognize Welding 


A leading publication in the building 
field has gone on record for the recogniz- 
ing of welding in building codes. The 
May, 1937, issue of American Builder 
and Building Age contains the following 
editorial by B. L. Johnson entitled 
“Codes Should Permit Welding.” : 

“In view of the cheerful forecasts 
about what is going to happen in the 
form of new construction, some atten- 
tion should be given immediately to the 
building codes which make no provision 
for the use of welding in building con- 
struction. Here is a process that fre- 
quently offers marked advantages to the 
builder, but in most cities is legislated 
against simply by not being mentioned 
in regulations which govern the erection 
of publie and private buildings, regula- 
tions which were drafted before welding 
was successfully applied in this field. 

“A curious situation has developed. 
Practically all large fabricators and 
erectors of structural steel have welding 
equipment, and practically all of them 
do some welding in the assembly of 
structures that are subject to more 
severe loadings than will ever be en- 
countered in buildings, structures that 
are not subject to regulation. Yet with 
all their knowledge of welding, with all 
their experience in safe procedures and 
inspection, the opportunity to apply the 
process in building work is nil, not be- 
cause it is forbidden, but because it is 
not permitted. 

“In twenty-four states the American 
Welding Society code, or codes which 
are substantially the same, have been 
adopted locally; and within the past two 
years over one hundred structures had 
been welded. And there have been no 
failures of welded buildings. 

“All this is history—but it needs this 
reviewing because construction activities 
are on the upgrade and the way should 
be opened for welding to be used where 
it is wanted. The National Electrical 
Manufacturers Association Welding 
Section has recently been asked to co- 
operate in the revision of several muni- 
cipal building codes; but it is not logical 


to allow welding in only a few cities. . 


This permission ought to be universal.” 












Fills Large Blowhole While 
Repairing Casting 

When a rock-crusher frame at 
Laclede-Christy Clay Products (o., g 
Louis, Mo., recently broke in two place 
the contract for making the repair wa 
awarded to the Friede Welding & Rojj, 
Repair Co., 3127 Pine St., St. Loui 
The 81%%-ton cast-iron frame was 
loaded at the Friede shop, and J 
Friede, assisted by two employes, 
about the task of reclaiming the hyo 
casting by preheating and welding. 

The one break the journa 
measuring approximately 16x18 in., 
gaged the men for 61% hours, whik 
other break, on a corner of the fra 
required 41%% hours. The 


across 


oxyacety| 





Rock-Crusher Frame Repaired by Welding 


torch was used and 200 Ib. of cast-ir 
rod went into the welds. An additio 
100 Ib. was employed in filling a bl 
hole. For a period of time, eight r 
were being fed simultaneously into | 
blowhole. 

After the welds were made, | 
says, the journal showed an expansi 
of only 1/16 in. Machining or grind 
was not necessary, because the bal 
bearing was simply repoured. 


Carbon-Arc Welding in 
Marine Construction 


Old methods of U. 8S. cutter constr 
tion went into diseard recently w! 
Gibbs Gas Engine Co. of Florida, owne! 
of the largest dry-dock in the state, wer 
awarded a contract to build five 50-1 
patrol boats for the U. 8. Coast Guar? 
says a report from the Harniscliteg' 
Corp., Milwaukee, Wis. 

The government specifications requir 
that the fuel-oil tanks as well as al! ott 
metal tanks be welded, although the ty| 
of welding was not specified. The 2,0! 
gallon-capacity fuel tanks were to » 
constructed of 14-gauge silicon-)ronz, 
divided into two compartments of 1," 
gallons each, with necessary swash })!ates 
The water tanks were to be construct 
of 16-gauge monel metal. In addition ' 


; 


the tanks, specifications called for tu" 
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All-Welded Monel Metal Water Tank. 


length X-strapping on each side of the 
pilot house between frames and plank- 
ing to retain fore and aft rigidity—these 
also to be welded. 

Past experience with welding copper 
and bronze by the electric are had con- 
vinceed E. L. Bouchelle, superintendent, 
that are welding might well be applied 
to his particular problem. So he began 
to experiment with the welding of sili- 
eon-bronze and monel metal to find the 
electrode that would suit their needs. It 
was soon discovered that the average 
electrode would allow the parent metal 
to flow too quickly under the are to be 
practicable. 

Experiments were then begun with a 
5/32-in. earbon electrode, carrying about 
125 amperes. This amount of heat was 
too great, and the amperage was grad- 
ually worked down to around 65 amperes 
with a 5/32-in. earbon electrode and 
‘e-in. filler rod of silicon-bronze, where 
proper temperature was maintained. 

The flux used was composed of borax 
and silicate of soda. In practice, the 
positive polarity eable from the welder 
was grounded to the work, the negative 
cable conneeted to the carbon electrode 
and the 1-in. filler rod fed into the are 
with the left hand. 

All government tests were passed with 
ease, even when the tanks were filled with 
distillate and tested with 3-qt. head pres- 
sure, 


Estimates have shown that the footage 


speed compared with that on a steel- 
welding job was in about a 3-to-1 ratio. 
More important is the faet that the cost 


of welding with this earbon-are system 
showed itself to be less than that esti- 
mated for other methods. 











Book Reviews 


ENGINEERING DATA— RESIST- 
ANCE THEORY AND PRACTICE, 8%x 
11 in., 96 pages; many illustrations, d a- 
grams and tables. Cloth binding; price 
$2.00. Published by P. R. Mallory & Co., 
Indianapolis, Ind. 


This book fills a long-felt need in 
welding literature. In it are correlated 
a great many published and original 
data pertaining to the various resistance- 
welding processes and their applications 
to commercial metals and alloys. 

The book is in four sections, pertain- 
ing to “Resistance Welding Methods,” 
“Materials to Be Welded,” Mallory al- 
loys for resistance-welding electrodes and 
other applications, and miscellaneous 
tables. A bibliography on the subject is 
also ineluded. 

The theory of resistance welding, con- 
struction of welding equipment, func- 
tions of electrode material, timing de- 
vices, materials suitable for welding, and 
types of resistance welding, are among 
the topics discussed in the first section. 
Tables of data enable the selection of 
electrode materials, and inelude rating 
and dimensions of machines for the work 
at hand, power required and welding 
speed. Of especial value is a chart giv- 
ing combinations- of materials that can 
be welded together and suggesting the 
electrode material for each combination. 

The metals considered in the second 
include iron and _ low-carbon 
steel, stainless steel, terne plate, tin plate, 
galvanized iron, aluminum and its alloys, 
copper, brasses and bronzes, nickel and 
monel metal. 


section 


Properties of Mallory alloys are 
given, as an aid in selecting the proper 
alloy for the specific resistance-welding 
application. Tables also include the me- 
chanieal and physieal properties and 
weights of many metals and alloys, Rock- 








Welded Pilot 
House Before 


Painting. 





well-Brinell conversion tables, compari- 
son of gauges, and other useful data. A 
comprehensive index adds value to the 
book as a reference work. 

* * * 


MAN IN A CHEMICAL WORLD, by 
A. Cressy Morrison. 6%4x9 in., 292 pages; 
illustrated. Cloth binding; price, $3.00. 
Published by Charles Scribner’s Sons, 597 
Fifth Ave., New York, N. Y. 


Those who have had the privilege to 
know Mr. A. Cressy Morrison or to have 
read his talks and reports before the 
International Acetylene Association in 
the days when he was its seeretary, would 
expect anything that Mr. Morrison 
writes to be highly interesting and right 
to the point. In this book, the author 
pictures the chemical industry as a liv- 
ing, vital thing, shaping the lives and 
destinies of the American nation, and he 
draws this picture in clear-cut fashion 
and in simple terms that require no 
encyclopedia or chemistry textbook to 
understand. 

This book was prepared for the 
Chemical Industries Tereentenary as the 
completing act of the celebration of 
three centuries of constructive achieve- 
ment by the chemical industries in 
America. 

This is quite a different type of book 
from Slosson’s elassie work, “Creative 
Chemistry,” which appeared less than 
two decades ago and created a wide- 
spread popular interest in the chemical 
industries. But the layman will no doubt 
find this new book facinating because of 
its terseness and the logical development 
of the subject. 

Beginning with a discussion on how 
Mother Nature uses chemistry, the au- 
thor leads into developments in which 
man has improved on Nature. There 
follow chapters on the relationship of 
chemistry to health and hygiene, the de- 
pendence of food-growing on the avail- 
ability and application of chemicals, how 
chemistry has affeeted the transportation 
industry by improving power plants, 
fuel, rubber, glass, ete., the dependence 
of modern communication systems on 
chemistry, how the industry has aided 
home comforts and is serving other in- 
dustries, its part in national defense, 
how chemistry is helping in the attain- 
ment of that “more abundant life” by 
placing at the disposal of man (and 
woman) apparel of unlimited colors, and 
perfumes, and the closing chapter gives 
indication of solution of several prob- 
lems now perplexing the world. 

The book is adequately indexed. 
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Welding News 


in Pictures 


® (Below) This prefabricated arc-welded Cape Cog 
cottage was built by the Hobart Welded Steel Hoys, 
Corp., Troy, O. These houses sell at an attractive 
figure. 

























@ In the Chez Ami in Buffalo is this rotating bar, 
built entirely on a welded structure which operates on 
roller bearings. The bar, the customers, the bartend- 
ers, the plumbing, the lights, and even the drinks go 
round and round at the rate of one revolution every 
four minutes. Welding done by the Metal Welding 
Co., of Buffalo. (Photograph from J. D. Adams Co.) 


@ Monel-covered flaker drum, 
48 in. by 7212 in. long. Shell 
is 1-in.-thick steel covered with 
14-in. monel plate, welded on 
in three sections, then ma 
chined and ground. Welds 
can’t be seen. Work done by 
Youngstown Welding & En 
gineering Co., Youngstown, O. 


® (Below) Arc welding 
saves money in furni- 
ture manufacturing, re- 
ports the Howell Co., 
St. Charles, Ill. (Pho- 
tograph from the James 
F. Lincoln Arc Weld- 
ing Foundation.) 





@® X-raying a high- 
pressure welded pipe 
joint for a power 
company. 
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“If it’s cast 1701... WELD IT 
WITH TOBIN BRONZE,” 





says A. R. Gustafson, Prop. Moline 
Welding Service, Moline, Il. 


he E have used Tobin Bronze for a 


number of years,” says Arthur 
R. Gustafson, proprietor Moline Weld- 
ing Service, Moline, IIl., “but only in the 
last 4 or 5 years have we applied it to 
welding heavy cast iron parts. We find 
that it cuts our cost on welding consid- 
erably. It flows freely, enabling the welder 
to weld very rapidly. Ductility and 
strength, I believe, will exceed that of 
any other rod manufactured for a similar 
purpose. It also eliminates need of pre- 
heating the castings to a high tempera- 
ture in order to make a cast iron weld. 
We have not had a failure in or near 
the weld since we began using this pro- 
cedure. My advice is: ‘If it’s cast iron, 
weld it with Tobin Bronze.’” 
Mr. Gustafson’s experience confirms 
that of other leading welders. For diffi- 
cult jobs on cast and malleable iron they 
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Forge shop press, weighing ap- 
proximately 5,500 lbs. stripped, 
was bronze welded by Moline 


Welding Servicein meses hours, use this Anaconda Welding Rod. Tobin 
using 154 Mos. Tobin Bronze and Bronze carries the trademark “Tobin 
1,078 cubic feet of oxygen. Bronze Reg. U. S. Pat. Off.” in each rod. 


Look for this trademark and be certain 
you are getting genuine Tobin Bronze. 


37360 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities + In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Tentative Program for 
A. W. S. Annual Meeting 


The American Welding Society has 
announced the tentative program for its 
18th annual meeting, to be held on 
Oct. 18-22, in Atlantie City, N. J., with 
the Hotel Traymore chosen as _ head- 
quarters for all technical sessions and 
committee meetings. The Metals Ex- 
will be held in the Atlantic 
City Convention Hall during the same 
week, and the American Society for 
Metals, Wire Association, and other eo- 
operating organizations will hold meet- 
ings during the same week. The tenta- 
tive program for the American Welding 
Society meeting ineludes the following 
papers: 


position 


INDUSTRIAL RESEARCH 
“Weldability of Low-Alloy Steels,” by W. L. 


Warner, Watertown Arsenal. 
“Recent Progress in Welding of Copper 
Alloys,”’ by K. Crampton and J. ree- 


land, Chase Brass & Copper Co. 

“Survey of Low-Alloy Steels as to Weldabil- 
ity,” by J. H. Critchett, Union Carbide & 
Carbon Research Laboratories. 

“Physical Properties and Corrosion Resistance 
of Nickel-Iron Alloys Formed in the Welding 
of Nickel-Clad Steel,” by J. H. Deppeler, Metal 
& Thermit Corp., . G. Thiesinger, Lukens 
Steel Co., and F. G. Flocke, nternational 
Nickel Co. 

“The Problem of Correlation of Radiographs 
and Mechanical Tests of Welds,” by J. T. 
Norton, Massachusetts Institute of Dedhosionn. 


FUNDAMENTAL RESEARCH IN 
‘WELDING 


“A Study of Stress Relief in Metals by an 
X-Ray Method,” by J. T. Norton, Massachusetts 
Institute of Technology. 

“Welding Strength as Affected by Internal 
Stresses,” by J. P. Den Hartog, Harvard Uni- 
versity. 

“Proximity Effect in Welding Problems,” by 
E. Bennett, University of Wisconsin. 

“The Heat Effect in Welding,” by W. H. 
Bruckner, U. S. Naval Research Laboratory. 

“Stresses in Fillet Welds When Subjected to 
Bending Action,” by Cyril D. Jensen, Lehigh 


University. 

“Welding of Copper,” by A. P. Young, Mich- 
igan College of Mining & Technology. 

“Static and Impact Tensile Properties of 
Stainless-Steel Welds at Ordinary and Low 
Temperatures,” by O. H. Henry, Polytéchnic 
Institute of Brooklyn. 

“Effect of Welded Clip Angles on Beam- 
Column Connections,” by Inge Lyse, Lehigh 
Universit 

“High- Sheed Motion Pictures of Flame Cut- 
ting,”” by H. R. Bullock, Massachusetts Institute 
of Technology. 


JOINT SESSION WITH AMERICAN SO- 
CIETY OF MECHANICAL ENGINEERS 


“Resistance-Welding Fabrication,” by J. M. 
Cooper, General Electric Co. 
usion-Welded Fabrication,” b 


ie am » 
Blackmon, Westinghouse Electric & Manufac- 
turing Co. 


RAILROAD SESSION 

“Building up Locomotive Drive Box,” by 
I. T. Bennett, Revere Copper & Brass Incor- 
porated. 

“Machine Gas Cutting in Railroad Work,” by 
H. Bass, New York Central Railroad. 
“Welding of Railroad Rolling Stock,” by 
&:; R. Willoughby, American Car & Foundry 
0. 


FABRICATION 

“Carbon-Arc Welding in Automotive Work,” 
by, William Richards, Chevrolet Motor Co. 

“Automatic Resistance Welding,” by Harry 
Landstrom, Nash-Kelvinator Corp. 

“Arc Welding of Steel-Mill Machinery,” by 
E. E. Tross, general superintendent, United 
Engi ineering & Foundry Co. 

elding—An Aid in Dam Construction.” 


SYMPOSIUM ON ALLOY STEELS 


“Low-Alloy Steels,” by G. S. Mikhalapov, 
Heintz Manufacturing ~ 

“High-Alloy Steels,”’ : om 7 poy 
and v. Whitmer, “Republic, Steel Cor 
W. B. Miller, Union Carbide Carbon Re. 
search Laboratories; J. C. > aR, Struthers- 
Wells-Titusville Corp.; and R. Vincent, Alloy 
Fabricators. 
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SHIPBUILDING 

‘ee in Building Tanker Vessels,” by 
T. M. Jackson, Sun Shipbuilding & Dry Dock 
Ay 

“Assembly Plant for the Welding of Barges,” 
by Geo. F. Wolfe, Dravo Corp. 

“Welding of Naval Vessels.” 

“Ship Welding,” by J. Lytell Wilson, Amer- 
ican Bureau of Shipping. 





Hansen Has Charge of 
A. I. E. E. Summer Meeting 


K. L. Hansen, of the Harnischfeger 
Corp., Milwaukee, Wis., has been made 


general chairman of the summer conven- 
tion of the American Institute of Elee- 
trical Engineers, which will be held in 
Milwaukee on June 21 to 25. In addi- 
tion to a technical program of papers, 





K. L. HANSEN 


provision has also been made for visits 
to several of Milwaukee’s industrial 
plants, including the A. O. Smith Corp., 
Allis-Chalmers Manufacturing Co. and 
the Harnischfeger Corp. 





Compressed Gas Group 
Meeting on June 24-25 


The summer meeting of the Com- 
pressed Gas Manufacturers’ Association 
will be held at the Seaview Golf Club, 
Absecon, N. J., on Thursday and Friday, 
June 24 and 25. Guests will inelude 
representatives from the Bureau of 
Explosives and the National Bureau of 
Standards. A representative of the latter 
will diseuss the corrosion of under- 
ground storage pressure vessels and 
pipelines. A dinner will be served at 
7 p. m. on June 24, followed by a meet- 
ing of the Executive Board. 


Meetings 





Chicago 

A talk by Art Friese, president of the 
Welding Engineering Co., of Milwaukee, 
will be a feature at a meeting to be held 
on Tuesday, July 6, at the Welders In- 
formation Center, 741 West 70th St. 
Mr. Friese will demonstrate a small. 


capacity are welder driven by ay 
cooled gasoline engine. 
* * * 

Kansas City, Mo. 

At the meeting of the Kar ( 
Section American Welding Soci: 
on May 17, Louis J. Larson, resegy, 
engineer, A. O. Smith Corp., Milway 
gave a talk on “Some Factors to 
Considered in the Choice of a 
Process.” This new section has iner 
its membership to 68, according to A 


Roth, seeretary. 
. * * 


Los Angeles 


One hundred fifteen 
guests were in attendance at the r 
May meeting of the Los Angeles See’ 
of the American Welding Society, | 
at the Central Manufacturing Dist: 
Club Rooms, in Vernon. 

The topie was the building and er 
tion of the world’s largest telescope, t 
be loeated on Palomar Mountain, 
Southern California. The first speak 

yas Dr. John A. Anderson, of thie ( 
fornia Institute of Technology, whio « 
ered many interesting scientific featu 
of the huge instrument and described 
many problems which were encour 

in casting, grinding and polishing 
200-in. mirror. Dr. Andergon’s talk, ¢ 
in the language of the layman, w 
enjoyed. Mark Serrurier, 
gineer and designer of the support 
structure for the telescope, 
Anderson with a word 
research work necessary in 
a suitable structural-steel mounting | 
the telescope. Both talks were illustrat 
with picture slides. 


members 


structural! 


followe 
picture of 


develop 


Milwaukee 

At the meeting of the Milwaukee 5 
tion, American Welding Society, 
May 27, Gus Johnson, welding engin 
Air Reduction Sales Co., 
“Recent Developments in Machin 
ting With the Oxyacetylene Flame,” 
a talk on “Hard-Facing” was give! 
E. F. Smith, Chicago district ma 
Haynes Stellite Co. 


* * « 


gave a tail 


San Francisco 

The annual “get-together” me: 
the San Francisco Section of the Am 
ican Welding Society was held 
Athens Athletie Club, 12th and 
Sts., in Oakland, on the evening of 
21. A unique feature of the prog! 
was the awarding of three p! 
follows: (1) For the 
ence in the welding business. 
funniest or snappiest story ol 
ning. (3) The 
pulled in the welding business. 

In addition to the social even! 
evening, the Nominating Commit 
mitted for balloting a tentativ: 
names for the Section’s officers 
ensuing year. 


funniest 


biggest “bone: 











WHOSE WEALTH ? 


This massed combination of the country’s out- 
standing welders and welding scientists with their 
codes, standards, technical knowledge, research 
data, Journal of up-to-the-minute information and 
developments? Also those local meetings for the 
exchange of ideas—new ideas meaning profits, 
solving one’s problems; those national conventions 
and welding exhibits? 

Yours if you weld, design or manufacture any- 
thing that is welded! 

Yours if you belong to the AMERICAN WELDING 
Society! 

Everybody’s . . . 

Who earns a dollar through welding, who would 
earn more, who would learn more, who would 
learn how... .. 

Everybody’s who welds! 


Bring them on—bring them to your meetings. 


Information: 


A. F. Davis c/o Lincoln Electric Co. 
Cleveland, Ohio 


American Welding Society 
33 W. 39th St., New York, N. Y. 


Or your local section 
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Get 'H. O. T.’ on Welding 6 N? 1230 


By H. O. T. RIDLON 





Again, the Business Side of the Shop 

Lately, I’ve been getting a flock of 
letters from shop owners about keeping 
costs, and how to charge. I’ve talked a 
lot about this for four years in print. 
The other day I was looking over some 
old Fusion Facts dated 1929, and there 
were some perfectly swell articles about 
running the old business in them, so we’ve 
been pounding away at the same thing 
a long, long time. 


But, to repeat, there are three para- 
mount things every business must look 
after. 

1. What does it cost to produce each 


job? 


2. Get enough above costs for over- 
head, such as rent, taxes, light, heat, ad- 
vertising, ete—in fact, all non-produc- 
tive expenses. 

3. And last but not least—PROFIT!!! 

Reproduced herewith is a cost eard 





Electroloy Seam Welding Rolls 


Each Electroloy Seam Welding Roll is individually tested for hard- 


ness. This insures high, uniform production from every roll. An increase 


in electrode life of from six to twelve times that of copper will be 


obtained from Electroloy alloys. 


These Seam Welding Rolls are carried in stock sizes, made of various 


alloys, suitable for all seam welding requirements. Catalog on request. 


Electroloy engineers will be glad to assist in working out individual 


welding problems. 


ELECTROLOY COMPANY, INC., 50 Church St., NEW YORK 


Manufacturers of all types of resistance welding electrodes and dies 


G ELECTROLOY ALLOYS 
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COST CAR) 


Date Rec'd 


Date Promised 


Name 
Order No. 
Address 
City 
Description of Job 


Welder’s Name 
- Time Hrs. Min 
Helper’s Name 
® Time Hrs. Min 
Total Labor Costs - - - - - $ 
Welding rod ..... Ibe. - - - 8 
Gases cu, ft. Tip No. 
Power kwh. + - - 
Pre-heat fuel 
Miscellaneous items 


Total 


Amount to be Charged $ 
Metal Tag No. 


Price Quoted $ 


CUSTOMER’S CLA 


N°? 1230 


Date Promised 


THe WELD-ALL Shop 
105 North Mulberry Sc. CANAI 
MANSFIELD, OHIO 


Description of Job 


Do It Better With Better Welding 
Not Responsible for Loss by Fire or Theft 


that is very effective, simple, and « 
cient. They (the welding shop 
that it costs them about one-third of 
labor and material 
non-productive expenses. That is y 
they figure on buying new equipm« 
replacing what they have. The 
know they have to have profit. 

So they pay their welder 90c¢ p: 
add 30e for overhead, and then 
for profit. This makes a charge of $1.8 
per hour, or 3c per minute, for welde! 
labor. Knowing how much gas th 
consume per hour, they have that figu: 
the same way. And 
chareoal, electric power, ete. 

The eustomer’s claim check act 
“ad.” Each job is given a met 
with a number, which has a corr 
ing number on the eost card. Thi 
tag remains on the job from the 
enters the shop until it leaves, t! 
ing a lot of confusion and the possi) 
of the customer getting the wrong 0! 

The shop makes certain that t! 
and address of each customer is 
cost card. 
up-to-date and effective mailing ! 
receive timely messages on penn) 
eards. Don’t forget that 
eards are first-class mail and g¢g 
through on the first round wit 
postman. 


costs to pa 


so on wil 


This gives the shop 


penny 


* * . 





The thought for the month: 
forward to the doing of things 
ing that the anticipation will 
smallest part of the joy that they % 
bring. 















our, 
60e 
1,80 
ler’s 
tps 
ured 


“ods, 


tag 
ond 
retal 
ne il 
sav- 
lity 
yb. 
lame 
eat! 
vers 
who 
ostal 
ostal 
right 
your 


look 
now 
. the 
will 











What's New in Equipment and Supplies 





New 150-Ampere A.C. 
Wilson Welder 


A |50-ampere a.c. transformer-type 
are welder has been added to the exten- 
sive line of machines manufactured by 
the Wilson Welder & Metals Co., Inc., 
60 East 42nd St., New York, N. Y. 
With the addition of the new model, 
there are now available Wilson a.c. are 
welders in capacities of 150, 300, 500, 
750 and 1,000 amperes. All are complete 
and self-contained units. 

Recently redesigned, the entire line 
has an excellent appearance. In internal 
arrangement and selection of materials, 
each is constructed especially for rough, 
hard shop usage. One of several distine- 
tive features incorporated in the ma- 
chines includes a system of three controls 
or adjustments of the welding current. 
Through the medium of the first two 
controls it is possible to obtain 25 coarse 
adjustments. The third control offers a 
further and finer adjustment of current 
values within any one of the foregoing 
25. By means of these three controls an 
infinite number of settings may be 
secured. 





Flux for Low-Temperature 
Cast-Iron Welding 


“Cast-Weld-Paste” is the name of a 
flux announced by the Oxy-Electro Co., 
Ine., 230 W. Chase St., Baltimore, Md., 
for the welding of cast iron at cherry- 
red heat, using cast-iron welding rod. It 
is claimed that the welded part can be 
machined easily, and there are no hard 
spots or porosity. The paste is also 
suggested for malleable iron and chill 


castings, 





Improved Electrodes for 
Spot Welding 


Spot-welding electrodes are now avail- 
able in various shapes by cold-forming, 
says an announcement by the Electroloy 
Vo, Ine, 50 Chureh St., New York, 
N. Y. Eleetroloy standard alloys are 
used, and the eold-forming under tre- 
mendous pressure is said to produce a 
finer, more uniform grain structure and 
410% to 12% inerease in hardness com- 
pared with eleetrodes of the same alloys 
laving machined tips. Thus mushroom- 
ing is redueed and a greater number of 
spot welds ean be made from each tip. 

Oxilation on the surface of the elee- 
trode at its point of contact with the 
adaptor is said to be corrected by plat- 
ing the eleetrode with a thin electrically 
conductive eoating that is highly resist- 
int to corrosion, thus causing less heat- 
ing o! the eleetrode and consequently 
ess softening and deformation. 


Will-Weld Announces 
Two New A.C. Welders 


A new, low-priced a.c. welder that 
is available in two sizes, known as 
the E-Z Are Senior and Junior, has 
been announced by the Will-Weld Man- 
ufacturing Co., Ine., 600 South 15th St., 
Omaha, Nebr. 


The Senior model ranges from 30 to 
175 amperes, in 18 heat stages. A ro- 
tating stop switch provides for the vari- 


ous heat changes, giving the operator 
easy access to any heat value he may 
select. The unit has a power compen- 
sator, in three stages, to take care of 
overloaded power lines. The unit is en- 
eased in heavy sheet metal and wire 
cloth, welded for compactness and 
strength. The case is mounted on heavy 
2-in. swivel castors. It is provided with 
a large handle on each side, for lifting 
by hand, or hoisting with erane hooks. 


The E-Z Are Junior ranges from 25 
to 140 amperes, and is constructed of 
the same material as the Senior model. 
Adjustment of eurrent over a wide 
range is obtained by a ecrank-like ar- 
rangement, without an auxiliary reactor 














A Safe JOINT: 


— removes danger of mixture of gases 
... combines strength and flexibility 


You want safety ...as well as the 
convenience of TWO hose lines that 
handle like one. You can have both 
if you make sure to get ‘Supero- 
SIAMEEZ”. For this hose has the 
SIAMEEZ web...an exclusive 
feature originated by THE HOSE 
SPECIALISTS . . . a safe, strong yet 
flexible joint that removes danger of 
accidental mixture of gases. It actually 
strengthens the hose walls at junction 
point, and prevents accidental 
separation of the lines. 


Another important reason for 


ELECTRIC HOSE & RUBBER COQ 





eSUPERO 
Company 
WILMINGTON, DELAWARE Address - 


specifying this hose is the revolutionary 
“Supero”’ construction. It gives you far 
greater burst strength and longer 
service than ordinary construction .. . 
without sacrificing flexibility. For 
information on other valuable features 
send the coupon below. 


co 





L 


Electric Hose & Rubber Co., Wilmington, Del. 
Send ‘‘Supero-SIAMEEZ"’ folder and suppliers’ names. 











Product of The Hose Specialists 


ELECTRIC HOSE & RUBBER CO. 
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or tap-changing device. A mechanically 
set ampere meter is provided for ac- 


curacy and speed on diversified produc- 
tion schedules. 





Trade Li 


terature 





“Stylish Machines and How to Make 
Them” is the title of a folder issued by 
the National Electrical Manufacturers 
Association, Electrie Welding Section, 
Frick Building, Pittsburgh, Pa. Several 
complex machine tools of attractive de- 
sign are illustrated and information is 
given on design. 

“Multi-Layer Aircowelding” for thick- 
wall pipe, is described fully in a new 
bulletin issued by the Air Reduction 
Sales Co., 60 East 42nd St., New York, 
N. Y. Results are given of laboratory 
and field tests of welded coupons. 


The MSA All-Service Gas Mask, which 
is said to provide sure protection against 
carbon monoxide and all other poisonous 
industrial gases, is described in a new 
bulletin issued by the Mine Safety Ap- 
plianees Co., Pittsburgh, Pa. 





Revere Copper and Brass _ Incor- 
porated, 230 Park Ave., New York, 
N. Y., have opened a new branch office 
in Hartford, Conn., in the Capitol Na- 
tional Bank Building, 410 Asylum St. 


The chemical and physical properties 
of the alloys made by Revére Copper 
and Brass Incorporated, 230 Park Ave., 
New York, N. Y., are listed on a single 
sheet recently issued by the company. 


Monel wire screen and filter cloth, and 
their industrial applications, are de- 
seribed in a new booklet published by 
the International Nickel Co., Ine., 67 
Wall St., New York, N. Y. 


“USS Electrical Steel Sheets” is the 
title of a new booklet released by the 
Carnegie-Illinois Steel Co. and available 
from the United States Steel Corp. Sub- 


sidiaries, P. O. Box 176, Pittsburch, p, 


Skid platforms are described and thei 
constructional features illustrated in cy. 
cular No. 146, issued by the Lewis 
Shepard Co., 270 Walnut St., Water 
town Station, Boston, Mass. 





“Pictorial of Welding Progress’’ js tly 
title of an 8-page rotogravure bullet); 
filled with pictures pertaining to weld 
ing, and issued by The Lincoln Plectric 
Co., Cleveland, O. 





A complete line of helmets, lenses. 
electrode holders, weld sealers, welding 
cable, ete., is listed in a new bulletiy 
published by the J. D. Adams (Co., |; 
dianapolis, Ind. 





Commerc 


ial News 





The Crane Co., of Chicago, IIl., have 
coordinated into one unit all activities 
concerned with the estimating, engineer- 
ing, and sales of valves, fittings, pipe 
and fabricating piping. The Valve and 
Fitting Department, as the new unit is 
known, 1s managed by W. H. Pape. The 
former Industrial Sales Department and 
Engineering Sales Department are con- 
solidated into a new section, the En- 
gineering Sales Section of the Valve and 
Fitting Department, with E. Burke as 
manager, G. F. Wright as assistant man- 
ager in charge of estimating and other 
activities dealing with fabricated pipe 
and allied products, and W. F. Lahl as 











Ryerson Shielded Arc Type No. 215 
Ryerson Shielded Arc Type No. 216 
Ryerson Shielded Arc Type No. 217 
Ryerson Green Processed No. 18 
Ryerson Green Processed No. 6 
Ryerson Bare Mild Steel 

Ryerson Brown Process 

Ryerson White Flux Coated 


Ryerson Copper Coated No. 206 
Ryerson Copper Coated No. 210 
Ryerson Cast Iron 

Ryerson 3'/,% Nickel Steel 


Chicago, Milwaukee, 


Buffalo, 


St. Louis, 
Boston, 





RYERSON a dependable 
source for WELDING ROD 


Ryerson Engineers have developed a series of rods that are out- 
standing for Quality production. More than twenty types including 
both electric and gas rods are carried in stock. Whether you need 
a shielded arc type for production work or a stainless steel rod you 
can be sure of immediate shipment. 


ELECTRODES 


GAS RODS 


Write for descriptive bulletin 


JosePu T. RYeRson & Son, inc. 


Philadelphia, 


Ryerson High Carbon White Flux Coated 
Ryerson Blue Flux Coated 

Ryerson 3'/,% Nickel Steel Flux Coated 
Ryerson High Manganese Steel 

Ryerson Hard Surfacing 

Ryerson Allegheny Stainless Flux Coated 
Ryerson Allegheny Stainless No. 44 


Ryerson Tobin Bronze 

Ryerson a Carbon Bare No. 2110 
Ryerson heny Stainless Bare 
Ryerson Filler 


Detroit, Cleveland, Cincinnati, 


Jersey City 
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assistant manager supervising the indus 
trial zone men in the field. 


A sales convention inaugurating t! 
marketing of the P & H Hansen Smoot 
are Electrodes was held May 10 to. 13 
by the Harnischfeger Corp., Milwaukee, 
Wis. This conference was attended by 
welder salesmen from the company’s 
branch offices located throughout th: 
United States. J. P. Morrissey, divi 
sional manager in charge of weld rod 
sales, supervised the conference, whic 
involved discussions with company o! 
ficials, industrial tours through the plant, 
research work on welding applications 
ete. 


Robert Notvest has been appointed 
exclusive sales representative by Thy 
Champion Rivet Co. Cleveland, 0., for 
their welding electrodes in the souther 
Illinois and St. Louis territories. 
will retain his present headquarters « 
457 S. Arlington, Indianapolis, Ind. M: 
Notvest is widely known as an authori! 
in the fields of metallurgy and enginee! 
ing and is the author of numerous tec 
nical articles on welding. 


William G. Hulbert, formerly supe! 
intendent of the Easton, Pa., plant 0 
the Taylor-Wharton Iron & Steel 0 
has been appointed general works mai 
ager of that plant and of the Hig 


_Bridge, N. J., plant of the compan) 


H. F. Heyl, formerly chief engineer *' 
Easton, sueceeds Mr. Hulbert as supe! 
intendent at that plant. 


P. R. Mallory & Co., Ine., Indiat 
apolis, Ind., announce the purchase © 
the assets, good will, trade-marks, p* 
ents and patent rights of Electrad, 1™ 
New York, N. Y. L. A. de Rosa, ehiel 








he 
h- 
13 


eC, 


he 


od 


an- 
of 
at- 


nief 





engineer, and other key employees of 
Electrad, Ine., will join the Mallory 
organization. Plant and offices will be 
moved to Indianapolis. 


R. B. Swope, president of the South- 
ern Oxygen Co., Arlington, Va., sailed 
for Europe on May 22, accompanied by 
Mrs. Swope and their daughter. An 
extended trip will be made through 
England and a number of continental 
countries, with return to the United 
States scheduled for the latter part of 
July. 


A welding business and a sales and 
distribution service is being developed in 
central Pennsylvania by David E. Fisher, 
Box 77, Hummels Wharf, Pa., who de- 
sires catalogs, samples, ete. from manu- 
facturers and jobbers of are and gas 
welding equipment and supplies. 





Corp Brothers, 40 Mathewson St., 
Providence, R. I., have been appointed 
distributors for the manganese welding 
electrodes, applicator and wedge bars, 
and also hard-surfacing rods, manufae- 
tured by the Stulz-Sickles Co., Newark, 
N. J. 


Robert E. Craig, specializing in the 
sale and distribution of “Wilweld” 
welding units and equipment in the Los 
Angeles territory, has established head- 
quarters at 2443 E, Slauson Ave., in 
Huntington Park, 7 


S. D. Mahan, formerly manager of 
merchandise advertising for the West- 
inghouse Eleetrie & Manufacturing Co., 
East Pittsburgh, Pa., has been appointed 
general advertising manager of the com- 
pany. 


The Modern Engineering Co., of 
Memphis, Tenn., has been merged with 
the National Cylinder Gas Co., of Chi- 
cago. No change in the personnel of 
the Memphis company will be made. 


The Progressive Welder Co., 737 
Piquette Ave., Detroit, Mich., recently 


(ay) F4(0)( 0X0)! 23D, 


®A welding cable in active service 
receives a terrific amount of abuse. It 
is dragged over rough surfaces, around 
sharp corners and often is run over by 
trucks, wheelbarrows and other ve- 


hicles. 


That is why Okocord Welding Cables 
are built with a tough durable tire- 
like sheath. This sheath gives ample 
protection to the conductors, but does 
not destroy the extreme flexibility of 
Okocord. This combination of tough- 
ness and flexibility makes Okocord the 
perfect welding cable. 


THE OKONITE COMPANY 


Founded 1878 


and 
GEA HAZARD INSULATED WIRE WORKS DIVISION rac 





THE OKONITE-CALLENDER CABLE COMPANY, 


W 


Buffalo 
Wilkes-Barre, Pa. 


EXECUTIVE OFFICE: 
New York Boston 
Philadelphia Pittsburgh 
Los Angeles Seattle 


Factories: Passaic, N. J. 


INC: 


PASSAIC, N. J. 
Chicago 
Washington 

Dallas 


Detroit 
San Francisco 
Atlanta 


Paterson, N. J. 











increased its capital stock from $5,000 
to $200,000. 





Notes From the Field 





Of the many unique engineering and 
architectural features in connection with 
the construetion of the recently com- 
pleted distillery of Joseph E. Seagram 
& Sons, Ine., at Seventh Street Rd. and 
Ventral Ave., Louisville, Ky., one of the 
most outstanding is the installation of 
“stream-line” eopper piping, not only 
lor the earrying of distilled spirits, but 


in all plumbing throughout the build- 
ings. The piping was installed by the 
National Industrial Power Equipment 
Co., of which Earl Flint is manager of 
the local division. This firm also installed 
all the steel and wrought-iron piping, 
which is of welded construction through- 
out, in accordance with the requirements 
of the Hartford Steam Boiler Inspection 





& Insurance Co., of Hartford, Conn. 


The manufacture by are welding of 
automatic coal stokers has been devel- 
oped into a good business by Roy 
Johnson, 613 North 35th St., Seattle, 
Wash., who has installed almost 300 of 
his stokers in homes in or near Seattle. 
Are welding permits the manufacture of 
a simple, ingenious design at low cost, 
and one that is free from trouble, says 
Mr. Johnson. Even the fire pot is 
formed from steel by are welding. The 
fire pot weighs 27 lb., and the material 
eosts about 5 cents per pound. One 
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For joining the modern metals 
and alloys you need 











2. 


(U.S.Patent 1,899,701) 


the modern brazing alloy 





EASY-FLO offers big advantages in joining steel, stainless steel 
and iron, Monel Metal, Inconel, Everdur, Nickel and other 
Copper-Nickel and Chrome-Nickel alloys. 


You can braze these metals quickly and economically with 
EASY-FLO and for joining dissimilar metals, it is exception- 
ally effective. 


Not only will EASY-FLO give you strong, permanent ductile 
joints but, because of its low working temperature—1175° F.— 
you can avoid damage to metal structures and special proper- 
ties—at the same time sav- 
ing labor, gas and material. 
In quantity production, 
these savings mount up 
rapidly and more than off- 
set any greater material 
cost. 


Bulletin No. 10 gives com- 
plete details about this 
modern brazing alloy and 
also about HANDY FLUX 
which should be used with 
it. Send for a copy—use the 
coupon below. 





These photographic trays made of 
20 gauge Inconel sheet were brazed 
with EASY-FLO for strength as 
well as resistance to corrosion. 





o> AND HARMAN + 82 Fulton St., New York 


OGEPORT, CONN PROVIDENCE . TORONTO, CANADA 








PRR wake cc cccovedixes nantes 
RIE + actives cciacspea 
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welder can weld 40 of them in 8 

The weight will average about 
compared with weights as high as | \)5 |) 
for cast-iron fire pots. - 





Construction of two boats, siste: 
of the single-serew tunnel-stern to \ hoa) 
Pioneer, is under way at the 
Island marine yards of the Dravo ( orp. 
Pittsburgh, Pa. The first of thes: 
is now nearing completion and 
peeted to be launched early in th: 
mer. Both will be used in Dravo se 
ice. The hulls are of all-welded constry 
tion and of the model type with a 
tow to permit easy handling, whi 
deck is of the seow type to p 
ample deck room forward. Like tl 
Pioneer, these new boats will be ‘() {i 
long, 21 ft. wide and 9.6 ft. deep. Th 
will be powered with 300-hp. inter 
combustion engines. 





The Jones & Laughlin Steel Co 
Pittsburgh, Pa., recently launched | 
second of a fleet of 10 all-welde: 
barges for its coal-carrying subsidiar 
the Vesta Coal Co. The launching to 
place from the company’s Southisi 
marine ways in the Pittsburgh harbor 
These barges are 153 ft. long, 26 ft. 
and 11 ft. deep. They will be us: 
haul coal from the J. & L: mines on t 
Monongahela River to the Sout 
plant at Pittsburgh, and also t 
Aliquippa, Pa., plant on the Ohio rive! 
some twenty miles below the heart : 
city. 


Though all other ciasses of the ‘ 
tanooga Vocational School, Cattanoog 
Tenn., have suspended 
August 1, according to Principal ©. | 
Kirkman, the class in welding wil 
tinue work straight through the summer 
period. The Hedges-Walsh-Weidn 
division of the Combustion Engineer! 
Co. honored its employees who are 1 
bers of this class at a buffet suppe 
The event was attended by betwee: 
and 50. All students enrolling in 
ing are required to have at least par' 
time employment. 


sessions 


A welded tender flat, said to | 
first of its kind ever built of stee! 
struction, is to be built by the 
ican Bridge Co., of Pittsburgh, Pa 
sidiary of the United States Steel Cor 
for the National Tube Co., also of |’1!' 
burgh. It will be 200 ft. long, 7 ft. » 
and 34% ft. deep, and is designed | 
vent damage to the steel barges 
tied up at the river concrete wall 
the coal hoist of the National Tube ‘ 
is loeated in the vicinity of MeKe: 
Pa. 

The Standard Oil Co. of New Jers 
it is reported, let a contract fi 
Standard Oil Co. of Louisiana | 
Marietta Manufacturing Co., Point |’ lea 
ant, W. Va., to build three all-\ 











ves with a total capacity of 24,- 
els. Specifications and details 
et available. The Marietta Man- 
facturing Co., however, are doing con- 
ere all-welded construction at the 
| time and this classification of 


tank 


Hood t 


are Ii 


nrest 
rk ic inereasing right along. 

A earch fellowship to run three 
vears and pay $1200 annually has been 
established in the Department of Metal- 
lurgyv at the Carnegie Institute of Tech- 
nology by The International Nickel Co., 
Ine. New York, N. Y. Richard T. 


\Mver, a graduate student at Purdue Uni- 
has been seleeted to receive the 
fellowship. The research project to be 
indertaken has not yet been 


versit 


decided 
1po! 


The Oklahoma Pipe Line Co. has 
inder way for an 8-in. oil pipe- 

ine, 12 miles long, from Wewoka, Okla., 
south to the Canadian River; a 14-mile, 
s-in. oil line from Fittstown to Centra- 


oma, Okla.; and a 16-mile, 6-in. line 
from Franeis to Spaulding, Okla. All 
ines will be construeted by oxyacetylene 
v, according to a report from The 
Linde Air Produets Co., New York, 
N. Y. 


] 
weldll 


L. S. MeDonald, of Lynwood, Calif., 
vho for the past several months has oper- 
ited a welding shop at 11716 Atlantic 
\ve., recently built an addition to his 
shop and added equipment for general 
machine work. Mr. MeDonald has been 
ctive in the welding industry in South- 
ern California for the past eleven years. 
He spent several months working as a 
velder on the famous Hoover Dam proj- 


The Dravo Corp., of Pittsburgh, Pa., 
recently launched two all-welded steel 
barges from its shipyards at Wilmington, 
D one a sand and gravel barge for 
the Warner Co., of Philadelphia, and 
the other, a lighter barge for the Penn- 

vania Railroad for service in the New 
York harbor. The materials for both car- 
ners were fabricated at the Neville Is- 
ind, Pa., shops of the corporation. 


The inspeetion department, under the 
‘upervision of the U. 8. Army Engineers 
i Pittsburgh, is inspeeting dredge pipe 
‘or the U. §. Engineers of the Memphis 
‘istrict. The work is being done in the 
ant of the Treadwell Construction Co., 

Midland, Pa. The order includes 
ore tian 1,000 ft. of all-welded steel 
e pipe with an inside diameter 


inch welding school in Indian- 
nd., was recently opened by the 


ne School of Trades, whose main 
. 00 at 1400 W. Fort St., Detroit, 
Mic "he Indianapolis school, which 


is under the management of A. M. 
Kamper, gives instruction in metal fin- 
ishing, torch soldering, gas and are 
welding, and body and fender collision 
work. 


Ed Devers, welding contractor and 
shop owner, of El Monte, Calif., is com- 
pleting a large welded water pipeline 
contract for a sub-dividing concern near 
Whittier. Several thousand feet of pipe 
ranging from 3 to 10 in. in diameter 
have been installed. Two new are-weld- 
ing units of the portable type have re- 
cently been added to Mr. Devers’ equip- 
ment. 


The Aetna Oil Service Co., of Louis- 
ville, Ky., is reported to be asking bids 
on the construction of one or two all- 
welded steel tank barges for the move- 
ment of petroleum produets on the Ohio 
River. The MeClintie-Marshall Division 
of the Bethlehem Steel Co., of Pittsburgh, 
completed some _ all-welded 
equipment for this organization. 


recent ly 


A 200-ampere welding generator re- 
cently made a 280-mile trip from Den- 
Oakley, Kan., in the 
rumble seat of a passenger automobile. 
Carl Shick, of Oakley, tried out a West- 
Flexare on a recent visit to 


ver, Colo... to 


inghouse 








«For the Welding of All 
STAINLESS STEEL PRODUCTS 

















ADAMS STAIN-CRAFT ELECTRODES 


LL seams, stainless heating coils and headers in the cookers 
illustrated above (manufactured by a large, middle-west 
canning equipment manufacturer) are welded with Adams Stain- 


Craft “K” (18/8) Electrodes. 


Smooth arc action and freedom from slag inclusions make 
Stain-Craft a popular electrode for the welding of all kinds of 
stainless steel including heavy oil refining equipment, chemical 
apparatus, tanks, heat-resisting castings, and decorative stainless 
work. Write us about your work and let us send you samples. 


Adams offers all kinds of bare, processed and heavy-mineral-coated electrodes 
for the welding of mild steel, stainless steel, manganese steel and aluminum 
and a complete line of DC and AC arc welders, engine-driven welders, automatic 


welding heads and accessories. 


J. D. ADAMS COMPANY . 


INDIANAPOLIS, IND. 


Welding Division 


ADAM 





ARC WELDING 


SS ome a aoe oe 


THE WELDING ENGINEER 
June, 1937—Page 45 


Denver, and decided to take it home with 


him in that fashion. 


A. T. Miller, formerly of San Bernar- 
dino, Calif., recently aequired the Wil- 
liamson Welding Works on East Colo- 
rado St., in Pasadena. Mr. Miller, who 
succeeds Mr. Lee, the former manager, 
has been associated with the welding in- 
dustry for about six years, much of which 
time has been spent in the West Texas 
oil fields. 


Welders’ torches are quite active these 
days on the marine ways of the Dravo 
Corp., Neville Island, Pittsburgh, Pa., 


due to a vast amount of marine repairs 
now under progress at the present time. 
Among the work now under way are re- 
pairs to the tank barges of the Atlantie 
Refining Co. and the Sun Oil Co. 


The American Bridge Co., of Pitts- 
burgh, Pa., subsidiary of the United 
States Steel Corp., has delivered three 
steel welded dump scows from its Am- 
bridge, Pa., barge yards to the U. S. 
Engineers at Louisville. They will be 
used in channel improvements on the 
Ohio River. 

The National Welding Co., 318 
Shrewsbury St., Worcester, Mass., does 





Your Dollars Go FARTHER! 


The increased demand for COLMONOY NO. 1 has necessitated stepping-up pro- 
duction to the point that the present large volume permits a further savings in 
manufacturing costs. These savings are being passed on to you in the form of 
NEW, LOW prices. You can now buy COLMONOY NO. 1 at— 


50c A LB. FOR 4” DIAMETER 


60c A LB. FOR ; 


4.” DIAMETER 


90c A LB. FOR 4%” DIAMETER 


COLMONOY NO. 1 


for electric arc or oxy-acetylene application is a particularly economical rod where 
a tough, hard, thick deposit is required. Consists of a high carbon steel core and 
a flux mantle containing Colmonoy crystals. Unequaled for building up relatively 
large sections or thick overlays. Deposit has a hardness of 60 or more Rockwell 


C Scale, 614 or more Brineil. 


Send for these FREE BOOKLETS 


Now available from our Distributors in 


Principal Cities, or... 


COLMONOY, INC. 


LOS NIETOS 


‘TOLMORC 


THE WELDING ENGINEER 
Page 46—June, 1937 


CALIFORNIA 


a 


a large volume of automobile-r: 
repairing and welding, and is exp 
its “repairs on the spot” general v 
service. It has purchased sever: 
portable electric 
purpose. 


welders for 


Wm. A. Estes, Jr., owner of a 
shop at 4017 Medford, Los Ange! 
sail early in June on a well-ear 
cation trip to the East coast. Mr 
will go via Panama to New Yor 
return to California in July by 
visiting many points enroute. 


The G. E. Davison Machine & 
ing Co., 932 W. Broad St., Ric! 
Va., has installed new equipme: 
eluding six welding machines and 
new tools, so it is now equipped t: 
dle any type of machine precisio: 
regrinding, and welding. 


What was formerly the machin 
and welding department of Ha 
Foundry, Jackson, Miss., is no 
Becker Welding & Machine Co 
company rebuilds and repairs sa 
and cotton-gin machines, as well 
steam and diesel engines. 


The concern of Bills Constructio: 
at 4735 East 52nd Drive, Los A 
Calif., welding contractors and ext 
fabricators of welded tanks and o 
equipment, was recently changed | 
name of Superior Tank & Constr 
Co. 


The General Body Corp 
organized in Detroit, Mich., to ma 
ture and market all-welded steel » 
ger trailers. H. Jay Hayes, for 
president of the Hayes Body Cor 
in charge of activities at the « 
tion’s new Detroit plant. 


Engineers in charge of the Lou 
Ky., office will open bids shortly | 
delivery of 1,800 ft. of electrically 
ed dredge discharge pipes for 
dredges. The pipe, of 20-in. insi 
ameter, is to be delivered in thirty 
lengths. 


Fred L. Plummer, consulting e: 
and associate professor of st! 
engineering at the Case Schoo! 
plied Seience, Cleveland, O., hia 
elected president of the Cleveland 
neering Society. 


The American Sheet Metal & \ 
Works, Inc., of Portland, Or 
building a new shop building 
10th, Glisan and Flanders Sts. ‘ 
the new building will be approx 
$100,000. 














QUALITY is not skimped when 
Quantity production is 











YOU NEED 
THE BEST FLUX 
“ B| FOR YOUR WELDS 


: B FLUX-WELL FLUX 


| = -Non-lash 
| Don’t buy flux with the hope that it will work; 
al. buy Flux-Well and know your welds will be the WELDING and CUTTING 


excellent welds that a really good flux makes 
* possible. Flux-Well, made in our own modern 

laboratory under the close supervision of expe- EQUIPMENT 
rienced chemists, is tested for actual welding 
performance by our own welders. We know it’s 


right—for good welds. 


speeded up with 





By virtue of their Stream lined construction, light weight 
and perfect balance they are easiest to handle in any 
Write for position, enabling the operator to do more and better 


FREE SAMPLES work in less time. 
They stay lighted—don’t flash. True economy in gas 


l of Flux for the weld that is giving you trouble. 
‘ills consumption is assured every TORCHWELD user. 


THE CHICAGO HARDWARE FOUNDRY Consult us on your welding and cutting problems. 
COMPANY 
537 ENGINEERING BLDG. TORCHWELD EQUIPMENT COMPANY 
sles, NORTH CHICAGO ILLINOIS 1035 W. Lake Street Chicago, Ill. 


























AIR COMPRESSORS 
from FORD PARTS 























FOR EFFICIENCY 


And . 
ECONOMY 
In 
th WELDING 
“ And parte 
." CUTTING eile 
Specify 
National Carbide tahini 
In the Red Drum — ation 


Build your ith th ted Sm 
sumuese * e@ paten' ith Compressor Head and 


Sixty cuble eet per minute actual delivery and pressure up to 175 Ibs. 
per square inch! 


We furmish the Smith Compr Heed, motor governor automatic 
unloaders with idling feature. a ¥ - 


Now being used all over the United States and in 


countries by 
contractors, utility companies and metal i will 
Ibs. pressure on a 3/16” mod | + de poral —pemaamama I cally scoteacie' 100 





Satisfaction guaranteed or your money refunded. 

















a NATIONAL CARBIDE CORPORATION Gordon Smith & Company, Inc. 
Lincoln Bldg. New York, N. Y. Dept. W. BOWLING GREEN KENTUCKY 
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J. F. Bornsehein has joined the staff The Boiler Makers, Lron Ship Build- The General Machine & 
of the South Side Welding School, 741 ers & Helpers Union Local No. 1, Chi- Corp., 817 Granby St., Norfolk 
West 70th St., Chieago, LIll., which is cago, Ll, will hold a pienie in Pilsen now welding trailers for the |] 


under the management of Floyd Young. 





Park at 26th and Albany, 


on July 4. Co., Ine., of Norfolk. 


———— 





—_= 


CLASSIFIED ADS 


Help Wanted—75c per line, minimum 4 lines. 


Jobs Wanted—4 lines free. 


Other Ads—$1.00 per line, minimum 4 ling, 


Count 8 words to line. Add 6 words for keyed address. 








FOR SALE 


Welders—300-amp. Westinghouse welder powered by P-35 
Continental gas engine, $500. Same, powered by JXC Her- 
cules gas engine, $600. Dual-operator (two 200-amp. genera- 
tors in one unit) powered by Buda Diesel engine, $1,500. Prices 
f.o.b. Atlanta, Ga. All outfits have auxiliary generators for 
lights, drills, grinders, etc. D. B. Hunt, 484 Brentwood Drive, 
N.E., Atlanta, Ga. 








Welders—Three 400-amp. G. E. 440/220-volt, complete. 
Four 400-amp. stationary Lincolns 440/220-volt, complete. 
Four 200-amp. gasoline-engine-driven Lincolns. Four 400- 
amp. gasoline-engine-driven Lincolns. Service Co., 3732 
Cedar Ave., Cleveland, O. 














Bargains—Demonstrator Arc Welders. Today’s biggest 
profit maker in service shops. Easy terms. Thirty days’ 
trial to prove its money-making ability. Write for free book- 
let on Are Welding Profits. Ken’s Welder Exchange, Box 
U-672, Troy, O. 





Fly Ball Governors—Adapted to all makes of auto engines; 
belt driven, flat or V. Price, $6.50 prepaid. Ball bearing, 
$2.00 additional. Satisfaction guaranteed. In ordering state 
style of belt. Wm. Alber, Beatrice, Nebr. 





For Sale—One 200-lb. Davis-Bournonville acetylene genera- 
tor. A-l condition. This generator is just recently out of 
service. Can be bought cheap. Address Box Jun-1, The Weld- 
ing Engineer. 











YOU WILL PROFIT ON FALL PLOW WORK 


Use NEW PROCESS high carbon abrasion resisting steel poteiating units for plow 
shares, planter runners, cultivater shovels, sweeps, and other f implements. 


LARGEST MANUFACTURER OF A COMPLETE LINE or RECLAIMING UNITS 
FOR ALL FARM TILLAGE TOO 
Canadian Patent Granted. 
ELECTRIC WELDED 
NEW PROCESS PLOW WELDING CO., Perry, lowa 
Manufacturers of Cultivator Shovels and Sweeps 


U. 8. Patent 2,013,818—2,051,234— . 
Write for New 36 Page Catalogue 











WELDING SCHOOLS 





Learn Welding and Be Independent. 
The fastest growing trade in the country today. Compet; 
practical instructors in both acetylene and arc welding. | 
and evening classes. Enroll now. Atlas School of Weld 
2913-15 N. Broadway, St. Louis, Mo. 








POSITIONS WANTED 


Combination Welder—Experienced in welding mild, 
tensile, and stainless steels, brass, bronze, aluminum, mor 
metal, cast iron, and in hard-surfacing. Want position teac! 
ing welding, experimental welding, or production welding 
very high grade work. Can pass tests in all positions 
29; single. Can go anywhere after July 1. Address May-4 
The Welding Engineer. 








Are Welder—6 months’ shop experience, training at Lin 
Electric Welding School. Single, willing to go anywhere, a 
accustomed to meeting the public. H. C. Pritchett, 855 | 
Four St., Eldorado, Ill. 





Are Welder—3 months’ experience. Can do lathe wo 
have had experience as a junior draftsman. Willing to t: 
Age 19. Jack Sullivan, 3811 West 62nd Place, Chicago, I! 








BARGAINS IN 
USED ARC WELDERS 


All models, sizes and makes. Rebuilt, also 
unreconditioned arc welders at enormous 
savings. 





Ask for free listing 
THE LINCOLN ELECTRIC CO. 


Room 15 
Cleveland, Ohio 








0h Mow Hobart Walden 2 


WRITE 
TODAY! 


ON ELECTRIC DRIVE YOU SAVE 


30 10 40° 
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°OF ELECTRIC BILLS 


THESE VALUABLE BOO 


Sewud for Thaaon! 


HOBART "Scie 
n the’Market Today 





